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PREFACE  TO  THE  SEVENTH  EDITION. 


The  demand  for  a  new  edition  of  this  Manual  proves 
that  it  is  still  fulfilling  its  original  purpose  as  a  text- 
book for  students  and  a  compact  book  of  reference  for 
the  busy  general  practitioner,  and  this  naturally  is  a 
source  of  much  gratification  to  the  author.  The  work 
has  been  thoroughly  revised,  and  about  forty  pages 
of  new  matter  and  illustrations  have  been  added.  The 
author  is  indebted  to  his  associate,  Dr.  Truman  Lau- 
rance  Saunders,  who  has  revised  the  chapter  on  adenoid 
growths,  enlarged  tonsils  and  the  submucous  resection 
of  the  nasal  septum.  The  description  of  catarrhal* 
affections  and  polypi  of  the  nose  and  nasopharynx 
has  been  omitted  in  this  edition  in  order  to  keep  the 
Manual  a  convenient  size,  and  also  because  the  author 
feels  that  these  subjects  belong  more  properly  in  a  text- 
book on  rhinology.  The  text  dealing  with  the  suppura- 
tive inflammation  of  the  labyrinth  has  been  entirely 
rewritten  by  Dr.  Saunders,  and  a  nimiber  of  new  pages 
and  illustrations  have  been  added.  Careful  considera- 
tion has  been  given  to  this  most  important  subject, 
and  especial  emphasis  has  been  laid  upon  the  symp- 
toms and  diagnostic  tests  of  labyrinthine  involvement. 
Included  in  this  chapter  are  the  ear  tests  required  by 
the  United  States  government  for  candidates  for  the 
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aviation  service.  The  author  wishes  to  express  his 
thanks  to  his  friend,  Dr.  George  Sloan  Dixon,  for  his 
help  in  the  work  of  revision. 

G.B. 

47  West  54th  Street, 
New  York  City. 
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MANUAL  OF  OTOLOGY. 

CHAPTER    I. 

ANATOMY  AND  PHYSIOLOGY  OF  THE  EAR. 

In  order  to  study  the  anatomy  and  physiology  of  the 
ear  in  a  satisfactory  manner,  the  organ  of  hearing  is 
divided  into  (I.)  the  sound-conducting  and  (II.)  the 
sound-perceiving  apparatus. 

I.  The  sound-conducting  appanitus  includes 

a.  The  external  ear,  (M)nsisting  of 

1.  The  auricle  (or  pinna)  and 

2.  The  external  meatus  (or  external  auditory 

canal). 

b.  The  middle  ear,  com|X)sed  of 

1.  The  tympanum  (or  tympanic  cavity),  with 

the  membrana  tym[)ani  and  the  ossicles, 

2.  The  Eustachian  tube,  and 

3.  The  mastoid  process. 

II.  The  sound-perceiving  apparatus  (or  internal  ear) 

comprises 

1.  The  vestibule, 

2.  The  semicircular  canals,  and 

3.  The  cochlea. 

The  latter  receives  the  jxTij^henU  expansions  of  the 
auditory  nerve,  the  excitation  of  which  produces  in  the 
hmin-centre  8t»nsations  which  we  call  sound. 

2  (17) 
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(a)  THE   EXTERNAL   EAK. 

The  external  ear  consists  of 

1.  The  auricle  (or  pinna)  and 

2.  The  external  meatus  (or  external  auditory  canal). 

1.  The  Auricle. 

The  auricle,  or  pinna,  pyrifomi  in  shape,  is  attached 

to  tlie  side  of  t!ie  head   by  means  of  ligaments  and 


Bcsphulde*. 

muscles.  It  u^^ually  forms  an  acute  angle  with  the 
lateral  portion  of  the  liea<l,  although  the  angle  varies  in 
difft'rent  individuals.  The  auricle  i.s  com[>osed  of  yellow 
or  reticiilatwl  c^irtilajje,  except  the  lower  portion,  called 
the  lohule,  which  is  formed  mostly  of  connective  tissue, 
in  the  meshes  of  which  are  globules  of  fat.     The  lobule 
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contains  but  few  bloodvessels  and  nerves.  The  cartilage 
of  the  auricle,  about  -^^  inch  in  thickness,  is  covered  by 
the  perichondrium,  and  outside  of  the  perichondrium  is 
the  integument.  The  latter  is  more  firmly  attached  to 
the  anterior  than  to  the  posterior  surface  of  the  cartilage. 
The  anterior  or  concave  portion  of  the  auricle  presents 
a  number  of  ridges  and  depressions. 

The  helix  (see  Fig.  1,  A)  begins  just  alK)ve  the  ex- 
ternal meatus  at  a  point  in  the  concha  called  the  crista 
helicis,  and  extends  upward,  backward,  and  downward, 
and  terminates  just  above  the  upper  portion  of  the 
lobule. 

The  antihelix  (B)  is  another  elevation  running  in  a 
parallel  direction  with  the  posterior  portion  of  the  helix. 
It  starts  by  means  of  two  crura  above  the  crista  helicis, 
and,  passing  backward  and  downward,  terminates  in  the 
antitragus,  D.  Partly  closing  the  external  opening  of  the 
ear,  and  opposite  the  antitragus,  is  the  tragus,  C.  Be- 
tween the  tragus  and  the  antitragus  is  a  depression 
called  the  incisura  intertragiea.  The  fossa  of  the  anti- 
helix,  or  fossa  scaphoidea  (H),  lies  betweim  the  two  crura 
of  the  antiht^lix.  There  are  a  few  sebaceous  glands  in 
the  lobule,  but  they  are  much  more  numerous  and  of 
larger  size  in  the  concha. 

There  are  two  sets,  of  muscles  connected  with  the 
auricle.     The  first  set  consists  of  the 

1.  Attollens  aurem,  which  takes  its  origin  from  the 
epicranial  aponeurosis,  and  is  inserted  into  the  upper 
convex  surface  of  the  auricle.  Its  action  is  to  support 
and  pull  the  auricle  upward. 

2.  Attrahens  aurem,  which  also  arises  from  the 
epicranial  aponeurosis,  is  attached  to  the  crista  helicis. 
It  draws  the  auricle  forward  and  upward. 


i 


20  MANUAL  OF  OTOLOGY. 

3.  Retruliciiri  uurctii,  wliich  lias  its  origin  Iruiu  tlie 
ma^tuid  process,  is  inserted  into  the  posterior  convex 
etirface  of  the  concha.  This  muscle  pulls  the  auricle 
backwanl,  but  the  action  of  all  these  three  muscles  is 


The  muscles  or  ihe  pli 


very  limited.     Some  persons,  however,  have  tlie  power 
of  moving  their  ears  quite  perceptibly. 

The  second  set  of  muscles,  five  in  number,  are  mus- 
cular fibres  lying  on  the  concave  and  convex  surfaces 
of  the  auricle  (see  Fig.  2),  and  arc  called  the 
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1.  Tragicus.  ^ 

2.  Antitragicus.  ^      ,  ^ 
o    TT  T  •        •        t    On  the  concave  surface, 
o.  Helicis  major. 

4.  Helicis  minor. 

5.  Transversus  auriculae.    \ 

a   nKi;^„„o  o»^;.  r  On  the  convex  surface, 

b.  Ubliquus  auris.  J 

These  muscles  are  rudimentary  in  man,  and  have 
very  little  action. 

There  are  also  various  ligaments,  some  holding  the 
auricle  to  the  side  of  the  head  and  others  connecting 
the  different  portions  of  the  cartilage  together. 

2.  The  External  Meatus,  or  the  External  Auditory  Oanal. 

The  external  meatus,  al>out  one  inch  and  a  quarter 
in  length,  is  a  continuation  inward  of  the  auricle,  and 
consists  of  a  cartilaginous  and  a  bony  portion.  The 
cartilaginous  portion  is  not  cartilaginous  throughout  its 
whole  extent,  the  cartilage  being  wanting  in  the  upper 
and  posterior  portions  of  tiie  canal,  where  a  membranous 
layer  attached  to  the  lining  membrane  of  the  canal  takes 
its  place  (Fig.  3).  The  fissures  of  Santorini,  generally 
two  in  number,  are  situated  in  the  lower  and  anterior 
wall  of  the  cartilaginous  meatus.  These  fissures,  trans- 
verse to  the  long  axis  of  the  canal,  are  openings  in  the 
cartilage  which  are  filled  in  with  fibrous  tissue,  and  are 
of  importance  to  the  aural  surgeon,  because  in  exami- 
nations of  the  ear  they  allow  a  certiiin  straightening  of 
the  meatus,  and,  further,  an  inflammation  of  the  exter- 
nal auditory  canal  may  extend  to  the  parotid  gland 
through  these  fissures,  and,  vice  versa,  in  case  of  paro- 
tiditis leading  to  the  formation  of  an  abscess,  the  pus 
may  force  its  way  through  these  openings  into  the 
external  meatus  and  give  rise  to  an  otorrhoea,  the  source 
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of  wliit;li  can  only  accurately  be  dotermiiipil  by  means 
of  the  head-mirrur  aud  i^peciiluni. 


The  OBseoiu  Meatus. 
The  oRseoua  mcatiia,  forming  about  two-thirds  of  the 
entire  external  auditory  canal,  conaistti  of  a  bony  ring 
in  thn  infant  (the  annulus  lympaiiicns)  (Fig.  .5,  C), 
which  develop,"  later  in  adult  life  Into  a  bony  canal 
about  thrce-qnartera  nf  an  inch  in  lenp^h.  In  the  infant 
the  tympanic  ring  i.s  attached  to  the  squamous  pi.irtion 
of  the  temporal  bone  by  its  two  extremities,  between 
which  is  a  space  which,  later,  becomes  the  Rivinian 
segment,  and  connected  with  this  ring  is  a  membranous 
canal.     Occasionally,  in  the  fully  developed   temporal 
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bone  fissures  are  observed  in  the  upper  and  posterior 
walls  of  the  bony  meatus.  As  prolongations  of  con- 
nective tissue  extend  into  these  fissures,  it  is  easy  tr, 
understand  how  iiittumniatory  material  may  jtass  through 
these  openings  and  cause  caries  of  the  walls  of  the  canal. 
The  cart i lag! uo us  canal  contains  suit  hairs  and  sebaceous 
and  ceruminal  glands.     A  few  of  the  latter  arc  found 


Fhotomleragmph  nf  i 


in  the  bony  jKirtion,  es(>ccially  in  its  npjHT  wall,  and 
occasionuUy  they  havi-  been  fonud  to  extend  as  far  as 
the  drum -membrane,  Tlie  lining  membrane  of  the  ex- 
tenml  meatus  is  simjdy  a  continuation  iuwanl  of  the 
int«gument  of  the  auricle,  and  is  not  a  nmcoiis  mem- 
brane, aa  formerly  was  supito-ied.  The  deriual  laytT  in 
tlie  bony  jnntioii   is  very  thin  and  closely  «ttaclie<l  to 
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the  pi-rinstfuni,  :i  fuct  which  act'oiiiits  fiir  llio  t'Xi;  me  lilt- 
ing pain  ftoniptinies  nlwcrvet!  io  iiciite  infi:iniTiNiti<m  of 
the  liniug  uf  the  exU'raal  meatus. 

The  Ijlood-BUpply  for  the  auricle  and  external  meatus 
a) ID ea  from  the  tem]H)nil  ami  intenml  maxillary  arteries. 

The  auterior  or  conwivc  surface  of  the  auricle  and  the 
ouler  portion  of  the  exterual  meatus  derive  their  supply 
fnmi  several  brandies  of  the  superficial  temporal  artery. 
The  posterior  surface  is  supplied  by  a  branch  of  the 
posterior    aiirieular  artery  (a    Imiuch  of  the    ext«rDal 
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carotid).  The  inner  portion  of  the  external  meatus  is 
supplied  by  the  deep  auricular  artery  (a  branch  of  the 
internal  maxillary  artery).  The  smaller  branches  of 
these  arteries  reacli  the  deeper  portions  of  the  external 
meatus  by  passing  through 

1.  The  fissures  of  Santorini. 

2.  Through  the  libnms  connective  tissue  which  joins 
the  cartilaginous  canal  to  the  Imny  canal,  and 


ANATOMY  AND  PHYSIOLOGY  OF  THE  EAR.     25 

3.  Through  tlie  int^^miecliato  inenibranouH  layer  which 
covers  the  margins  of  the  cartilaginous  gnx)ve. 

They  form  a  network  of  capillary  vessels  on  the  peri- 
chondrium and  about  the  hair-sacs  and  sebaceous  glands. 
These  vessels  are  quite  numerous  about  the  up]>er  border 
of  the  membrana  tympani  and  extend  along  the  poste- 
rior jX)rtion  of  the  liandle  of  the  malleus  to  its  inferior 
extremity. 

The  veins  supplying  the  two  surfaces  of  the  auricle 
join  the  external  juguhir  and  mastoid  veins,  although  in 
some  cases  there  are  veins  that  empty  into  the  internal 
maxillary  and  temporal  veins.  Very  little  is  known 
about  the  lymphatics  of  the  ear. 

The  nerves  distributed  to  the  auricle  and  external 
meatus  are  derived 

1.  From  the  deep  posterior  auricular  nerve  (a  branch 
of  the  facial),  which  supplies  the  jx)Sterior  surface  of  the 
auricle. 

2.  From  the  cervical  plexus  thrt>ugh  the  auricularis 
magnus. 

3.  From  the  auriculo-temporal  (a  branch  of  the  tri- 
geminus), which  supplies  the  skin  of  the  auricle  and 
external  meatus. 

4.  From  Arnohrs  nerve  (a  branch  of  the  pneumo- 
gastric),  which  sup[)lies  the  lining  membrane  of  the 
external  meatus. 

In  (children,  one  of  the  difficulties  in  the  way  of  a 
successful  examination  of  the  external  meatus  is  the 
small  size  of  tlie  cartilaginous  jK)rtion.  The  size  and 
shape  of  the  external  meatus  in  the  adult  are  subject  to 
grejit  variations.  In  some  persons  the  cartilaginous 
canal  is  very  wide,  while  in  others  it  is  extremely  nar- 
row.    The  diameter  of  the  canal,  which  just  inside  of  tlie 
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external  orifice  is  about  -j\  to  -^^  inch  at  first,  becomes 
wider  in  its  passage  inward,  and  then  narrows  again  at 
the  point  of  junction  with  the  bony  canal  where  over- 
development of  the  auditory  process  may  cause  con- 
siderable constriction.  From  this  point  toward  the 
membrana  tympani  the  bony  canal  becomes  wider. 
The  narrowest  part  of  the  bony  canal  is  called  the 
isthmus.  It  is  here  that  foreign  bodies  are  apt  to  be- 
come wedged,  while  if  they  pass  beyond  this  constric- 
tion it  is  sometimes  impossible  to  remove  them  without 
displacing  the  auricle  forward,  an  oj^eration  to  be  de- 
scribed later.  The  distance  from  the  anterior  margin 
of  the  membrana  tympani  to  the  isthmus  is  about  ^V 
to  y\  inch,  while  the  distance  from  the  posterior  mar- 
gin of  the  drumhead,  along  the  posterior  wall  to  the 
isthmus  is  but  ^^^  to  -^^  inch.  This  fact  should  be 
borne  carefully  in  mind  in  the  c^se  of  impaction  of  a 
foreign  body,  which  becomes  lodged  at  this  point,  for 
serious  injury  may  be  done  to  the  drumhead  by  means 
of  instruments  passed  along  the  posterior  wall.  The 
cartilaginous  canal,  in  passing  inward,  turns  backward 
and  upward,  while  the  bony  canal  extends  forward  and 
downward.  In  examining  the  ear,  after  introducing  the 
speculum,  the  auricle  should  be  pulled  upward  and 
backward,  in  order  to  straighten  the  external  meatus 
and  thus  afford  a  better  view  of  the  drumhead. 

(6)  THE  MIDDLE  EAR. 

The  middle  ear,  as  previously  mentioned,  consists  of 
1.  The  tympanum,   or   tympanic    cavity,   with    the 
membrana  tympani  and  ossicles. 
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2.  The  Eustachian  tube,  and 

3.  The  mastoid  process. 


1.  The  TTmpanom,  or  Tympanic  Cavity. 

The  tympanum,  or  tjTnpanic  cavity,  is  very  irregular 
in  shape.  Its  greatest  diameters  are  those  extending 
antero-posteriorly  and  supero-inferiorly.  The  mem- 
brana  tj-mpani,  or  drumhead,  forms  the  outer  wall 
of  the  tj-mpanum,  together  with  the  inner  end  of  the 


superior  wall  of  the  external  auditory  canal,  and  lies 
at  the  iinuT  extremity'  of  the  bonj'  auditory  canal, 
being  placed  almost  in  a  horizontal  position  in  the 
infant  at  birth  (Fig.  5),  and  gradually  becoming  more 
perpendicular  in  the  adult.  The  membrana  tympani 
receives  the  sound-waves  from  the  external  air  and 
carries  them  bj'  means  of  the  ossicular  chain  to  the 
labjTinth.     The   drumhead    in   the   adult    is   placed 


28  MANUAL  OF  OTOLOGY, 

m 

obliquely  with  the  long  axis  of  the  bony  canal,  so  that 
the  inferior  and  the  anterior  walls  of  the  auditory  canal 
are  longer  than  the  superior  and  posterior  walls,  an 
important  point  to  be  remembered  in  the  extraction 
of  foreign  bodies  and  in  other  instnunental  manipula- 
tions. The  membrana  tympani  at  its  margin  is  attached 
to  the  groove  in  the  bony  canal,  called  the  sulcus 
tympanicuSf  w^hich  belongs  to  the  tympanic  ring.  At 
the  Rivinian  segment,  previously  mentioned,  the  drum- 
head is  attached  partly  to  the  margo  t^inpanicus  and 
partly  to  the  lining  membrane  of  the  bony  auditory 
canal.  The  normal  drumhead  is  of  a  pearl  or  grayish 
color,  somewhat  oval  in  shape  and  drawn  inward,  the 
greatest  point  of  concavity  being  at  the  umbo,  at  which 
point  the  inferior  extremity  of  the  malleus  is  attached 
by  being  enclosed  in  the  layers  of  the  drumhead.  (See 
Fig.  A,  Plate  I.)  There  is  a  partial  convexity  or  bulging 
out  of  the  membrana  in  its  anterior  and  inferior  seg- 
ments, so  that  the  drumhead,  while  concave  as  a  whole, 
is  convex  from  the  centre  to  the  periphery.  The  mem- 
brana, which  resembles  goldbeater's  skin  in  appearance, 
consists  of  three  la  vers : 

1.  An  exlernal  or  dermal, 

2.  A  middle  or  fibrous  (lamina  propria),  and 

3.  An  inner  or  mucous  layer. 

The  long  handle  of  the  malleus  lies  between  these 
layers  and  extends  dow'nward  to  the  umbo.  The 
short  process  is  recognized  as  a  short,  teat-like  projec- 
tion, and  is  a  most  important  landmark  in  examina- 
tions of  the  drumhead.  Situated  just  in  front  of  and 
behind  this  process  are  two  folds,  which  are  very  im- 
portant, for  it  will  be  demonstrated  in  another  chapter 
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that  when  the  drumhead  is  drawn  inward  these  folda 
stand  out  very  prominently.    There  are  two  striffi,  first 


iiiDabrlum  or  luiiit  handle 
mpu'm';  (,  Uixtg  proocBH  ot  tlio  Incus;  r.ieflez  ol 


iruue  (PullUer).    e,  heki  or 
k'iih:  b,  altort  proceiw  or  Ihe 

brane;  *,  cliurdk  tympODl; 
>uu>  portion  uf  the  Umporal  ban«. 
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described  by  Prussak,  which  he  just  inside  of  the  two 
folds,  and  which  can  often  be  made  out  in  life  as  two 
tendinous  bands.  These  striae,  together  with  the  groove-, 
less  fissure,  bound  a  triangular-shaped  portion  of  the 
membrane  called  the  viembrana  flaccida  or  Shrap' 
neWs  membrane  (Fig.  7,  s).  This  membrane  consists 
of  very  delicate  and  loosely  arranged  fibres  of  con- 
nective tissue,  crossing  each  other  irregularly,  and 
covered  by  a  thin  dermic  layer  on  the  outer  and  a 
mucous  layer  on  the  inner  surface,  and  is  very  much 
thinner  than  the  other  portions  of  the  membrana  tym- 
pani.  The  inner  lining  of  the  nicmbrdna  tympani 
is  a  continuation  of  the  mucous  membrane  of  the 
tympanum.  The  outer  or  dermal  layer  is  a  continua- 
tion inward  of  the  skin  covering  the  external  meatus, 
and  contains  several  strata  of  pavement  epithelium. 
The  middle  layer,  or  lamina  propria,  consists  of  two 
sets  of  fibrous  tissue.  Tlie  outer  fibres  are  attached 
to  the  tip  of  the  malleus  and  radiate  toward  the  cir- 
cumference, while  the  inner  fibres  are  circular  in  their 
arrangement.  As  previously  stated,  a  network  of  ves- 
sels descends  behind  the  long  handle  of  the  malleus, 
and  at  the  centre  of  the  drumhead  there  is  a  communica- 
tion between  these  arteries  and  veins  with  a  vascular  zone 
which  is  situated  at  the  periphery  of  the  membrana,  and 
through  this  latter  zone  with  the  vessels  of  the  middle  ear. 
The  superior  wall  or  roof  of  the  tympanum  consists 
of  a  thin  plate  of  bone,  upon  which  the  middle  lobe  of 
the  brain  rests.  In  the  infant  there  is  a  suture  (petroso- 
squamosal  suture)  in  the  tympanic  roof,  through  which 
connective-tissue  processes  with  bloodvessels  pass  from 
the  dura  into  the  middle  ear,  a  fact  which  explains  why 
an  acute  inflammation  of  the  middle  ear  in  an  infant  is 
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apt  to  occasion  more  or  less  meningeal  irritation.  In 
the  adult  this  suture  \s  generally  closed,  but  in  some 
temporal  bones  the  delicate  superior  wall  is  defective, 
there  being  several  openings,  an  anomaly  which  is  desig- 
nated by  HjTtl  as  spontaneous  dehiscence  of  the  tegmen 


tjinpani,  and  is  in  all  probability  due  to  an  arrest  of 
development.  The  inferior  wall  is  much  narrower  than 
the  superior,  and  close  to  it  is  the  fossa  jugularis.  The 
proximity  of  this  fossa  to  the  middle  ear  tihoiild  be 
remembered,  because  phlebitis  and  thrombosis  of  the 
jugular  vein  are  complications  liable  to  follow  an 
inflammation  of  the  t^inpanic  ca\ity. 
The  inner  wall  separates  the  middle  ear  from  the 


r 
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labyrinth  or  inner  ear.  and  presents  several  points  of 
interest  in 

1.  The  promontory,  which  corresponds  to  the  first 
turn  of  the  cochlea; 

2.  The  fenestra  o^'alis  (see  Fig.  9),  which  contains 
the  foot-platp  of  the  stapes,  and  which  lies  a  little  above 
and  behind  the  promontory  ;  Iwlow  tbr  fenestra  ovalis  is 

3.  The  fenestra  rotunda,  cIose<l  by  a  membrane  (nieni- 
brana  tvmpani  secundaria).  Behind  these  foramina  are 
see.,  (Fig.  10) ;    ^ 

4.  The  pyramid,  a  cone-shaped  projection  containing 
the  sta[>e(Jius  muscle,  and 

Fkj.  10. 


1 


View  of  inner  nsll  of  lympaniim.    (Ei 


5,  The  aqueductUB  Faliopii,  enclosing  the  jiortio  dnra, 
or  facial  nerve,  a  slight  ridge  of  bone  lying  along  the 
upper  and  posterior  part  of  tlie  inner  wall.  The  facial 
nerve  emei^s  at  the  styloiniistnid  foramen. 
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The  upper  portion  of  the  tympanic  cavity,  which 
contains  portions  of  the  malleus  and  incus,  is  called  the 
attic. 

The  mastoid  antrum,  the  largest  of  the  mastoid  cells, 
communicates  with  the  attic  by  means  of  the  aditus  ad 
antrum.  The  sliort  proct^ss  of  the  incus  lies  in  the  in- 
ferior angltt  of  the  antrum. 

In  the  anterior  wall  of  the  middle  ear  the  l)ony 
Eustachian  canal  in  situated.  Tlic  carotid  artery  also  is 
in  close  proximity  to  tite  anterior  wall,  so  that  in  cases 
of  caries  or  necmwis  fatal  heinorrliage  may  occur.  The 
tensor  tympani  viim-le  lies  in  a  bony  canal  just  above 
and  parallel  with   the    Eust:ioIiiun  tube,  and,  parsing 


udllory  canKi ;  r,  membraDti 

procciB  or  the  mallem; 

uHj(i,lacuH;  >,  Ktapea;  (.  tendoD  of  ten- 

lontory  i/,  fallopian  canal ;  v,y 


1,  Internal  auditory  roeatua. 


anintid  the  priK-i'Ssiis  cocli  I  ear  i  formic,  is  attached  tii  the 
ti|)[H-r  aud  po-^ttrior  part  of  the  hiindli'  of  tlie  midlcuH. 
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Tha  Ossicles. 


Tlie  ojisicles  consist  of  the  malleus,  incus,  and  stajies. 
The  malleus  haa 

1.  A  liead  which  articulates  with  tlio  incus. 

2.  A  short  process  (processus  brevis),  and 

3.  A   long   process   or   handle,  or  manubrium,  and 
(Fig.  12). 

4.  A  processus  gra<(ilis. 
The  incus,  besides 

1.  The  body,  which  resembles  the  crown  of  a  molar 
tooth,  iiiis 

2.  X  long  process  (processus  Inngus),  which  articu- 
lates with  tiie  iiead  of  the  stapes,  as  well  as 

3.  A  short  process  (processus  brevis). 


ilCnlnrned.)    (Oni 


The  latter  is  attiiched  by  a.  fan-shaped  ligament  to  tht 
lower  angle  of  the  mastoid  antrum. 

As  its  name  implies,  the  stapes  is  shaped  like  a 
stirrup,  Bi'sidos  the  head,  already  mentioned,  which 
articulates  with  the  incus,  liiere  are  two 

1,  Crura,  and 

2.  A  foot-plate,  the  latter  being  attached  to  the  fora- 
men ovale  by  means  of  the  annular  ligament. 
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The  chorda  tyvipani  nerve  (see  Fig.  93)  enters  the 
tympanum  through  a  small  canal  at  the  posterior  border 
of  the  membrana  tympanl,  and,  passing  between  the 
long  process  of  the  incus  and  the  handle  of  the  malleus, 
emerges  at  a  small  opening  (canal  of  Huguier)  close  to 
the  anterior  border  of  the  drumhead  and  at  the  inner 
extreniitv  of  thu  Glaserian  fissun-.  It  then  passes 
ilown  between  thp  two  pterygoid  iniis<!les,  and  meeting 
the  lingual  nerve  !icconi])anies  it  to  the  subniaxillnrj- 
gland. 

The  artieukir  iiurtions  i»f  the  <is.siele!s  are  couneete<l 
t<^tlior  by  capsular  iig-.unents.  In  addition  to  these 
there  arc  numerous  Hgainents  iR-tween  the  ossicles  and 
the  tympanic   cavity.     TJie  estcriud    ligament   of  the 


luRti  the  lympatilc  membraDe,  mall«iu,  upper 
I  of  a  decalcifled  preparatiun.    (Politzir.) 


Pruuak'g  space,  aectlnn 

LS.  Superior  ngameiit  of  thPti 
leui.  9.  PhrapneU'B  memhrnne 
spnfp.  R,  Hystem  of  cavliies  be' 
and  Ihe  eiwmal  lympanlc  wall. 


malleus  should  be  mentioned,  as  it  forms  the  upper 
boundary  of  PrtMsafa  ipacc.     The  other  boundaries  of 


llciis.  LE.  Eileraal  ligament  of  the  mal- 
>r  the  meiabrnna  floccKla.  O.  rmuak'g 
een  the  bod^  orihemalleiiiBDdlhelucui 
T.  Tendnti  of  Ihe  tensor  Irmpaal  miucle. 
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this  cavity,  as  shown  in  Fig.  13,  are,  internally,  the  neck 
of  the  malleus;  below,  the  superior  surface  of  the  short 
process  of  the  malleus,  and,  externally,  the  membrana 
flaccida,  or  ShrapnelFs  membrane.  The  conjoined  bones, 
viz.,  the  malleus  and  incus,  serve  to  divide  the  attic  into 
two  compartments.    The  outer  compartment  or  external 
atflcy  is  situatcil  between  the  articulating  l>ones  and  the 
outer  bony  wall,  being  bounded  above  by  the  superior 
lig:mient  of  the  malleus  and  the  sn})erior  malleo-incudal 
fold.     This  external  attic  is  further  subdivided  into  a 
Huperior  and  inferior  cavity  {^ee  Fig.  13),  the  latter  being 
known  as  Prussak's  space,  and  being  bounded  superiorly 
by  the  external  ligjunent  of  the  malleus  and  the  system 
of  cavities  described  by  Politzer ;  internally,  by  the  neck 
of  the  malleus ;  inferiorly,  by  the  short  process  of  the 
malleus ;   and    externally,  by    the  membrana   flaccida. 
Prussak's  space  communicates  with  the  upper  part  of 
the  attic,  and  also  with  the    j)osterior   portion  of   the 
tympanic  cavity  by  a  small  opening. 

A  g(XKl  understanding  of  the  subdivisions  of  the  attic 
is  most  im])ortant  to  the  aurist,  for  it  is  here  that  the 
inflammation  of  the  middle  ear  is  occasionally  most 
marked,  leading  frequently  to  caries  of  the  walls  and 
of  the  ossicles. 

The  origin  of  the  tensor  tympani  muscle  is 

1.  From  the  cartilaginous  portion  of  the  Eustachian 
tube. 

2.  From  the  osseous  wall  of  the  pyramid  close  to  the 
carotid  canal,  and 

3.  From  the  bony  canal  through  which  it  passes. 

The  tendon  curves  around  a  bony  process,  the  pro- 
cessus cochleariformis  (see  Fig.  10),  and  is  inserted  into 
the  upper  and  posterior  portion  of  the  long  process  of 
the  malleus. 
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The  stapedius  muscle  arises  from  the  bony  pyramid 
through  which  it  passes,  and  the  tendon  is  inserted  into 
the  neck  of  the  stapes  (Fig.  96). 

Experiments  made  by  Politzer  upon  dogs  proved 

L  That  the  tensor  tynipani  is  supplied  by  the  motor 
portion  of*  the  fifth  nerve,  and 

2.  That  the  central  fibres  of  the  stapedius  muscle  are 
under  the  control  of  the  facial  nerve. 

The  lining  membrane  of  the  middle  ear  is  quite  thin, 
and  its  epithelium  is  of  the  ciliated  squamous  variety  in 
the  upper  part  of  its  cavity,  while  in  the  lower  portion 
it  is  ciliated  cvlindrii^al.  The  connective  tissue  which 
contains  the  bloodvessels  and  nerves  serves  as  a  perios- 
teum, and  the  nuicous  membrane  of  the  tympanum  is  a 
continuation  inward  of  the  mucous  membrane  of  the 
pharynx  and  J^ustachian  tube.  There  are  various  folds 
of  mucous  membrane  between  the  walls  and  the  ossicles. 
In  the  newborn  infant  the  lining  membrane  of  the 
tympanum  contains  a  great  many  bloodvessels  and  has 
a  sw^ollen  appearan(»e.  Dnring  fcetal  life  the  tympanum 
is  filled  with  a  gelatinous  mass,  which  degenerates 
rapidly  after  birth  into  a  thick  fluid,  owing  to  the 
entrance  of  air  into  the  middle  ear.  This  fluid  becomes 
absorbed. 

The  arteries  supplying  the  tympanum  arc 

1.  The  tympanic,  from  the  internal  maxillary. 

2.  Several  branches  from  the  middle  meningeal. 

3.  A  few  branches  from  the  internal  e^irotid. 

4.  The  ascending  pharyngeal  (a  branch  of  the  exter 
nal  carotid),  and 

5.  The  styloma*5toid  artery. 

The  veins  supplying  the  tympanum  communicate 
with  those  of  the  external  meatus  as  well  as  with  the 
plexus  in  the  carotid  ciinal  and  the  plexus  of  the  lower 
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jaw,  and  further  join  the  veins  of  the  dura  mater  by 
passing  through  the  petrososquamosal  suture.  Ana- 
tomical investigations  undertaken  by  PoHtzer  prove 
that  "  vascular  connections  are  kept  up  between  the 
middle  ear  and  the  labyrinth  through  the  osseous  wall 
separating  them."  This  point  is  of  importance,  because 
it  is  easy  to  understand  how  involvement  of  the  laby- 
rinth may  occur  simultaneously  with  acute  inflammation 
of  the  middle  ear. 

The  nervous  supply  is  derived  from 

1.  The  sympathetic. 

2.  Sensory  fibres  of  the  trifacial,  and 

3.  The  glosso-pharyngeal. 

Jacobson's  nerve,  the  tympanic  branch  of  the  glosso- 
pharyngeal, enters  the  tympanic  cavity  through  a  small 
canal  in  the  inferior  wall  of  the  jugular  fossa,  and  joins, 
at  the  promontory,  the  small  superficial  petrosal  nerve. 

The  tympanic  plexus  lying  on  the  inner  wall  of  the 
middle  ear  is  composed  of 

1.  Branches  of  Jacobson's  nerve. 

2.  The  small  suiK^rficial  petrosal  nerve,  and 

3.  Branches  from  the  carotid  plexus. 

This  plexus  distributes  branches  to  the  fenestra  ovalis, 
the  fenestra  rotunda,  and  the  lining  membrane  of  the 
middle  ear  and  Eustachian  tube. 

2.  The  Eustachian  Tube. 

This  tube  is  named  after  Eustachius,  who  described 
it  more  minutely  than  other  writers,  although  Vesalius 
had  previously  discovered  it.  It  is  the  passage  con- 
necting the  middle  ear  with  the  pliarynx,  and  through 
it  the  external  air  enters  the  tympanum.  It  is  about 
one  and  one-half  inches  in  length.     The  position  of  the 
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tube  is  oblique,  extending  from  the  tj-nipanum  fonvard, 
downward,  and  inward,  while  its  axis  forms  an  angle 
of  135°  with  the  horizontal  axis  of  tlic  meatus.  It  ia 
wider  at  either  extremity  than  at  the  junrtion  of  the 


Eii«Mchlan  lulw  knd  Ijmptnlr  ckvlty.    (Pocrrcnt.) 
A.  Merabrmnii  tj-mpmit.    D.  Ul-biI  .if  ihi.>  malltm.    C.  LowtT  c 
huiiUeortliemalluiu    [>.  IkKly  of  Ihf  llu'iu.    E.  Short  jiIoceBi  af  i 
r.  TemortjmpmiimuK'lp.  O,  PtiBryngi'"' "Penlnnof  tho  tube.  H 
Of  Uie  tubt.    I.  Tjriapanla  opening  at  llie  lube.    |Kl|{lit  ear.) 


cartilaginous  and  oeseoua  portions,  and  is  comjviscd  <if  a 
bony  and  a  t-artilaginoua  canal  (Fig.  14), 
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The  osseous  canal,  a  continuation  inward  of  the  ante- 
rior portion  of  tlie  tympanic  cavity,  is  bounded  exter- 
nally by  the  tympanic  bone,  superiorly  by  the  canal  of 
the  tensor  tympani,  inferiorly  and  to  the  inner  side  by  the 
canal  for  the  carotid  artery.  The  average  diameter  of 
the  tube  is  about  ^^  inch,  although  the  greatest  diame- 
ters vary  from  tV  ^  A  ^^^K  while  its  smallest  normal 
calibre  is  large  enough  ordinarily  to  admit  a  small  probe. 

The  cartUaffinous  canal,  about  two-thirds  the  whole 
length  of  the  tube,  is  attached  at  its  upper  end  by  con- 
nective tissue  to  the  irregular  margin  of  the  bony  canal, 
and  has  a  funnel-shaped  opening  into  the  nasopharynx. 
The  canal  is  not  composed  throughout  of  cartilage, 
being  partly  cartilaginous  and  partly  membranous.  The 
posterior  and  upper  walls  are  cartilaginous.  The  mem- 
branous portion  forms  the  lesser  half  of  the  circum- 
ference of  the  tube,  while  the  cartilaginous  portion  forms 
the  boundary  of  one  side  and  the  superior  wall.  The 
calibre  of  the  tube  is  slightly  sigmoid  and  cleft-like  in 
shape.  The  cartilaginous  portion  is  stiff  enough  to  pre- 
vent complete  closure  of  the  lumen  of  the  canal,  although 
the  opposite  surfaces  of  the  lining  membrane  touch  one 
another  except  at  a  point  very  near  the  union  of  the 
cartilaginous  and  bony  portions  and  at  the  pharyngeal 
orifice.  The  cartilage  is  compose<I  suj)erficially  of  a 
hyaline,  but  in  the  deeper  part  of  a  fibrous,  fundamental 
substance.  Zuckerkandl  and  Urban tschitsch  describe 
numerous  irregular  fissure-clefts  in  the  cartilage,  and 
occasionally  a  division  of  the  cartilage  into  several  sepa- 
rate portions.  The  opening  of  the  tube  in  the  naso- 
pharynx lies  on  the  external  wall  of  the  latter,  just 
behind  the  posterior  extremity  of  the  inferior  turbinated 
bone,  being  rounded   in  the  child,  but  oval-shaped  in 
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the  adult.  The  Eustachian  tube  in  children  is  much 
wider  and  shorter,  its  direction  is  more  horizontal,  and 
it  contains  less  cartilage  than  in  the  adult ;  the  opening 
also  into  the  tympanum  is  larger,  while  the  pharyngeal 
orifice  is  much  smaller,  and  it  is  easier  to  inflate  the 
middle  ear  in  children  than  in  adults,  while  the  secre- 
tion passes  more  readily  from  the  middle  ear  to  the 
pharynx.  The  mucous  membrane  lining  the  Eustachian 
tube  is  of  a  light-yellow  color,  and  projects  somewhat  at 
the  pharyngeal  o}K»ning,  but  is  firmly  adherent  to  the 
deeper  tissues.  Jt  is  of  the  ciliated  cylindrical  variety, 
the  cilia  moving  in  a  direction  from  the  tympanum 
toward  the  pharynx,  thus  aiding  the  flow  of  mucus  or 
of  fluid  from  the  middle  oar  or  tube  toward  the  pharynx. 
The  mucous  membrane  in  the  cartilaginous  portion  is 
more  fully  develoixMl  than  in  the  l^ony  portion,  and 
contains  many  acinose  glands.  In  the  bony  portion 
there  are  but  few  of  these  glands,  and  the  membrane  is 
very  thin,  smooth,  and  closely  adherent. 

The  tensor  palati  and  levator  palati  are  the  muscles 
that  open  the  tube  during  the  act  of  swallowing,  and 
thus  favor  the  passage  of  air  toward  the  tympanic 
cavity.  The  tensor  palati  has  its  origin  from  (1)  the 
under  surface  of  the  sphenoid,  from  (2)  the  extremity 
of  the  cartilaginous  ho(^k,  and  also  from  (3)  the  mem- 
branous wall  of  the  ciirtilaginous  portion  of  the  tube. 
Passing  downward  around  the  hamulus  pterygoideus, 
it  spreads  out  in  the  fibrous  prolongation  of  the  hard 
palate.  The  tendon  being  (juite  firmly  attachcnl  to  the 
hamulus  pterygoideus,  it  acts  more  fully  on  the  Eusta- 
chian tube  than  on  the  soft  palate  when  the  muscle 
contracts.     Its  action  on   the  tube  is  to  separate  the 
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outer  or  membranous  wall,  together  with  the  cartilagi- 
nous hook,  from  the  inner  wall. 

The  levator  palati  arises  from  the  surface  of  the 
petrous  bone  adjoining  the  carotid  canal.  In  its  course 
parallel  to  the  Eustachian  tube  it  is  joined  by  some  con- 
nective-tissue fibres  to  the  membranous  portion  which 
forms  the  base  of  the  tube,  and  also  to  the  cartilaginous 
plate,  and  is  inserted  below  the  pharyngeal  opening  of 
the  tube  into  the  soft  palate.  The  action  of  this  muscle 
seems  to  increase  the  tninsverse  diameter  of  the  carti- 
laginous canal  by  pulling  the  lower  wall  of  the  tube 
upward  and  backward. 

The  arterial  supply  is  derived  from  (1)  the  pharyn- 
geal, a  branch  of  the  external  wirotid  artery ;  (2)  the 
middle  meningeal,  from  the  internal  maxillary  aitery, 
and  (3)  some  small  branches  from  the  intt^rnal  carotid 
artery.  The  veins  are  numerous,  and  form  a  plexus 
which  communicates  with  the  cavernous  sinus  and  with 
the  plexus  near  the  tcmiporoniaxillary  articulation,  and 
empty  into  the  facial  or  internal  jugular  veins. 

The  tensor  palati  muscle  derives  its  nervous  supply 
from  the  otic  ganglion  and  from  the  internal  pterygoid 
nerve,  which  is  a  branch  of  the  inferior  maxillary  nerve. 
The  levator  palati  is  supplied  by  a  branch  of  the  pneu- 
mogastric  and  by  the  facial  through  the  Vidian  and 
petrosal  nerves. 

3.  The  Mastoid  Process. 

The  mastoid  process  under  normal  conditions  commu- 
nicates with  the  posterior  and  up})er  part  of  the  middle 
ear  by  means  of  the  antrum,  the  aditus  ad  antrum,  and 
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the  attic.  In  the  light  of  anutoinical  iuvestigutiuus  we 
know  that  no  two  mastoid  ])roccsscs  are  exactly  alike. 
AocHnling  to  Ziickcrkandl,  who  niudo  an  examination 
of  one  liiiiKlrcil  mastoid  pi-ocesaes  in  tlic  fresh  state  and 
of  one  hundred  and  fifty  macerate*!  ones,  there  were 
absohitely  no  air-cavities  in  20  i>er  cent,  of  the 
specimens.  ■  Of  the  entire  minilHr,  38.6  |)er  cent, 
were  periVutly  pnenniatic  mastoid  processes  without 
diploetic  spaces.  He  found  also  that  in  some  persona 
only  the  up()er  lialf  of  the  process  was  jniemnatic,  while 
the  lower  liali'  was  di|)loetic.  It  will  thus  he  seen  that 
there  are  llirec  diffi-rent  kinils  of  mastoid  jirocesses :  (a) 
the  pneumatic,  (/<)  the  dipKii-tie,  and  (r)  a  mixed  variety 
or  a  i^mil)ination  of  the  two.     In  (lie  pneumatic  variety 


!Ui  tuiral  boiic,  prepared  b;  K  B.  BarcheU. 


(see  Figs.  15,  IS  and  121),  very  frequently  numerous 
cellular  spaces  are  found  extending  into  the  temporal 
boneindifferentdiret-tions — viz.,  around  the  lateral  sinus, 
dow-n  to  the  apex,  l»ackward  to  the  occipital  sutiu^,  and 
upward  toward  the  root  of  the  zygoma^(see  Fig.  16),  a 
point  to  be  rememliered  in  oi)erations  on  the  mastoid,  for 
it  is  most  important  in  such  cases  to  remove  thoroughly 
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■a\\  <[is.':i.si'<l  ti>«stk'  foiiixt  ill  tli<.'.HP  (-.'11:^.  Jii  nil  infant  at 
bii'tli  ttiorc'  is  usually  finiiid  1>iit  one  <x\\,  the  antrum, 
anil  tile  inutitoicl  [iroceRs  is  but  a  small  tiibemaity  and 
undevolojiecl.  From  birth  the  ranstoid  prficess  grad- 
ually  (levi'lopa  by  extending  downward,  until  at   five 


years  i>f  age  it  is  very  similar  to  that  of  an  adult,  as 
regards  the  positiou  of  the  antrum  and  arrangement  of 
the  (^Us,  e:icept  that  it  is  smaller  and  the  bony  substance 
is  not  as  firm  and  dense.  In  a  pneumatic  mastoid 
pnKiess,  beside  the  (ininim  already  mentioned,  there  are 
usually  a  number  of  cells  that  communicate  with  one 
another  as  well  as  with  the  antrum.  These  contain  air, 
and  are  linetl  with  a  continuation  of  the  mucous  mem- 
brane of  tlie  tympaniu  cavity,  and  the  epithelium  is  of 
the  non-eiliultKl  variety.     Those  cells  that  are  not  pneu- 
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matic  usually  contain  a  fatty  substance.  The  uj)pcr 
wall  of  the  antrum  is  but  a  thin  lamina  of  bone^  which 
separates  it  from  the  dura  mater.  The  lateral  sinus  is 
in  close  proximity  to  the  mastoid  cells,  and  rests  against 
the  inner  wall  of  the  process.  The  facial  nerve  may  be- 
come involved  in  inflammation  of  the  mastoid  cells,  or 
may  be  injurwl  during  operations,  as  it«  course  is  down- 
ward through  the  cells  after  passing  along  the  upper 
portion  of  the  tympai  ic  cavity.  A  point  which  serves 
as  an  anatomical  landmark  in  opt»rations  on  the  mas- 
toid is  the  itpina  supra  meatum.  This  is  a  prominence 
situated  just  a  little  above  and  Ix^hind  the  external 
meatus  at  the  junction  of  the  mastoid  process  with  the 
posterior  wall  of  the  external  auditory  canal.  Occa- 
sionally there  are  found  colls  in  the  o(»cipital  lx)ne  that 
communicate  with  the  mastoid  cells.  Pus  frecjuently 
makes  its  way  down  to  the  lowest  extremity  or  tip  of 
the  process,  and,  as  tlie  inner  wall  is  very  thin,  the 
bone  is  occiisionally  perforated,  and  an  abscess  may 
form  underneath  the  muscles  and  (k'cp  fascia  in  the 
neck.  The  latenil  sinus  ocensionallv  runs  out  of  its 
usual  course,  so  that  great  cure  sliould  always  be  exer- 
ciser! in  op<»mtions  cm  the  mastoid. 

As  we  have  sam  that  the  internal  structure  of  the 
mastoid  process  is  subject  to  great  variations  in  different 
individuals,  so  the  outer  surface  of  the  procrss  may 
have  a  verv  thick  or  a  thin  wall,  or  mav  be  roundc»d  or 
flattened.  It  is  belit^ved  very  genendly  that  in  a  nor- 
mal mastoid  process  in  which  the  external  wall  is  thick 
the  bone  will  1h»  found  thin  at  the  mastoid  tip  and 
digastric  fossii ;  and,  further,  that  when  tlu»  nuistoid 
protuberance  is  small  and  with  a  well-ilefincd  digastric 
fossa  the  lateral  sinus  is  apt  to  encroach  uiM)n  the  mas- 
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toid  antruin.  As  tlic  two  mustuid  proces.ses  iti  an  indi- 
vidual are  usually  symmetrical,  valuable  information 
can  often  ix;  obtained  by  wnnparing  tiu;  iiormul  with 
tlio  one  that  is  inflamed.  In  Fig.  17  an  infrequent 
rondition  is  shown,  \\?.,,  a  liollow  styli>i(I  |irocess  com- 
municating with  the  mastoid  cells. 


THE  INTERNAL  EAR. 
The  inner  ear,  or  wjund-perceiving  apjianitus,  ciinsists 
of  a  bony  and  a  membranous  labyrinth,  together  with 
the  central  origin  and  trunk  of  the  auditory  nerve. 

ESPtui NATION  OF  Fio.   18. 

SiNrtion  ibowiDi  middlr  nr  and  mutnid  Milt.  pwuDiitic  varicly.     1.  man- 
bnuH  lympanii  2.  iquBductiu  FsUapii;  3.  mutnid  ■otnud^  4,  Irnsor  lynipuii 
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The  Labjiinth. 

There  is  a  lKm\-  lal)\Tmth  containecl  within  the 
petrous  {Mitioii  of  the  temporal  Itoiie,  ami  a  membra- 
iKHis  lahyriiith  within  the  Imiiiv  .mc.  The  bnng  lab^ 
rliiih  is  (livi<Ie«l  into  ^1)  tlic  vcstilmlo,  (2)  the  «emicir^ 
ctilar  caaalu,  aud  (3)  the  cochlea. 

1.  The  Veatibnle  lies  on  tlie  inner  side  of  tlie  tym- 
panum in  fnmt  of  the  seniicinnihir  e-anaU  ami  behind 
tlie  wK-hlea,  and  is  ilu-  central  ravitv  by  wbieb  the  <iif- 
feri'nt  ]>arts  nf  the  Umy  laliyrintli  an'  in  iximmuniejltion 
willi  ime  another.  It  is  soiiicwiiat  ov:il  or  elliptii-al  in 
shane.  On  it-;  onicr  wiill  i>  silnatiii  llie  _(''■/""''■"  "rofU, 
which  is  closed  by  tin-  foot-plate  of  the  stapes  (Fig.  18), 


r,  fOTamcD 
mlclronlw 


and  the  latl.T  is  lii'lil  in  ["isiiion  l>y  the  annnlar  liga- 
in.nt.  'ni.re  i-  :i  Hinill  .Iri-irssion,  ndletl  the /«rm 
hniilMfilirrifi.  u(  the  antorior  part  of  the  inner  wall, 
whii-l]  I'lintains  scvenil  niinnti'  [x-rlonitions  (maeiilu 
erilinisa)  liir  the  [Ki.-v-cif,'.-  of  the  iiliirnents  of  the  ve»til>- 
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ular  nerve.  The  crista  Destibuli  is  a  ridge  lying  behiml 
this  depression.  At  the  posterior  part  of  the  inner  wall 
is  found  the  opening  of  the  nqHednrtiia  testibiili  (Fig. 
2(1),  through  which  a  small  vein  passes,  and  it  is  claimed 


Openiitf  n/  aqiiedurlHi  rmlibnli 
Briillr  paaeit  through  foramr 


liy  some  authorities  tliut  it  eimtains  a  tiilnilur  pmlotiga- 
ti<in  of  the  lining  meinhrane  of  the  vestibule,  and  that 
it  ttTininiiteH  iu  a  eul-dc-wic  between  tlio  layers  of  the 
dura  maler. 

There  la  an  ojienlng  in  the  vestibule  which  eommnnt- 
cates  with  the  scala  vestibuli  of  the  archlea,  called  the 
apertuni  scala-  voslilmli  eoclilcje. 

2.  The  Semicircular  GonaJs,  three  in  number,  open 
iiilo  the  jMisterior  part  nf  the  vestibule  bv  five  orifices. 
Tliey  an-  of  unei^iiiil   li'n{:tli,  flalteiie<I  from  siiie  lo  side, 
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and  descril>e  atinost  a  circle  in  eac-h  ease.  The  dilated 
end  of  each  canal  is  called  the  ainpvlla.  One  of  the 
canals  is  vertical  in  direction,  and  is  {ailed  (1)  the  supe- 
rior semiHrcvlar  canal;  another,  directed  backward,  is 
also  vertical  in  direction,  (2)  the  posterior  aemicircular 
eana/;  the  thinl,  the  Bhortest  of  the  thrw;,  runs  in  a 
direction  outward  and  backwanl,  (3)  Ike  exla-nai  or  hori- 
zontal aeinieircidar  canal.  Each  end  that  is  diluted,  or 
has  an  ampulla,  as  well  as  the  timullcr  end  of  the  exter- 
nal semicircular  coual,  has  a  se]Hirnte  ojieiiiiig  into  the 
vestibide.  The  smaller  ends  of  the  posterior  and  snpe- 
rior  canals,  which  juin  before  entering  the  vestibule, 
have  a  couiiiion  n]«nnig. 

Flo.  21. 


3.  The  QocUea,  The  cochlea,  resembling  ou  a  cross- 
section  tile  ordinary  garden-snail  shell,  consists  of  a  tube 
which  takes  two  and  a  half  turns  about  its  cenlml  axis 
or  modiolus  (see  Figs.  20  and  21).     In  a  macerated 


ExrLANATION    C 


wiltna  t]K  iiicxihiluft;  T', 


Fi«.  22. 
jgh  popliles  of  mlihit,    Collrelion 
bcnla  vntibuli;  2,  scftja  mFdis;  3, 
,  organ  ol  Corti;  ft,  eochlmr  otne 
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prffparation  it  will  be  seen  that  there  is  an  opening  or 
pHHrnf^e  Ijetween  the  cochlea  and  vestibule,  and  also  a 
communication  Ixftween  the  cochlea  and  txmpanum 
through  the  feneMra  rfdunda.  The  cochlea,  conical  in 
nhsLiHi,  Lh  placed  almost  horizontally  in  front  of  the 
voftibule^  with  its  Vmse  directed  toward  the  internal 
auditory  meatan  and  its  apex  or  cupola  toward  the 
tym|Minic  cavity.  There  are  several  minute  openings 
in  tlie  banc*  for  the  [>a>fHagc  of  the  cochlear  branch  of 
tluf  audit^iry  nerve.  The  tul>e  or  canal  of  the  cochlea 
IM  |iartiully  HiiUlividwl  by  the  hont/  lamina  fqnraliHj 
which  cx>rnmeria.*H  at  alniut  the  fenestra  rotunda  and 
endH  at  the  cu]K>la  in  the  hamulus.  The  membranous 
Uimina  Mpira/U  in  iri.sert<i<l  int^>  tluH  Ixmy  lamina  spiralis, 
HO  tliiit  the  e^nal  in  thereby  suUlivided  into  two  pas- 
>^ii^**^9  th(»  HU|M?ri(>r  ejdle*!  tlu?  ttcala  vestibull  and  the 
inferior  the  nrjila  tympauL  A  8ew)nd  membrane  cuts 
off  a  |H>rti<)n  <»f  tin;  wjjila  vestibiili  and  forms  the  scala 
merlia  or  ducixis  cochlece  (see  Fig.  22),  but  the  latter 
[)roperly  Iwfloii^  to  the?  membmiious  labyrinth.  There 
in  a  eominniii(*ation  at  tlie  ajn-x  of  tlie  eiwhlea  between 
th(^  Mmlie  tympaiii  and  v(5stil)uli  through  the  helicotrema 
of  llreHohei'uiH,  Then?  is  (\\\\Ui  a  large  ciinal  passing 
through  the  (wiitre  of  the  mcMliolus  named  the  canalis 
CAmtrtdiH  inodiofiy  (extending  from  the  base  to  the  cupola. 
It  transmits  a  small  nerve  and  artery.  There  is  an 
orifuie,  the  (ujuednetuH  cocMexCy  which  leads  to  a  canal 
(K)ntaining  a  small  vein,  and  which  opens  on  the  basilar 
Murfae(»  of  the  tem|K)ral  l)one.  A  swelling  of  the  coch- 
lear nerve,  called  the  ganglion  spirale  (see  Fig.  22), 
lies  in  a  small  canal,  the  canalis  spiralis  modioli.  This 
canal  winds  around  the  modiolus  and  lies  at  a  point 
where  the  bony  lamina  is  attached  to  the  modiolus. 
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Ganglion-cells  are  found  in  the  ganglion  spirale,  from 
which  nerves  pass  through  the  bony  lamina  to  the  organ 
of  Corti.  The  lamina  spiralis  tenninates  in  a  curved 
extremity,  the  sulcus  spiralis  intemus,  the  upper  lip  of 
which  is  called  the  labium  vestibularey  the  lower  lip  the 
labium  tympanieum.  Between  the  labium  vestibulare 
and  the  origin  of  the  membrane  of  Reissner  is  the  crista 
spiralis.  A  delicate  membrane,  the  membrana  hasilaris 
(see  Fig.  23),  completing  the  scala  tympani,  extends 
from  the  labium  tyni})aiiicum  to  the  ligamentum  spirale, 
which  appears  as  an  expansion  of  the  membrana  hasil- 
aris attached  to  the  outer  bony  wall  of  the  cochlea. 
The  dria  vascularin  is  a  thin  layer  of  cells  resting  on 
that  part  of  the  ligamentum  .spirale  between  the  attach- 
ment of  the  membrane  of  Reissner  and  the  prominentia 
spiralis.  Between  the  prominentia  spimlis  and  the 
attachment  of  the  nieinbnina  basilaris  is  the  sulcus 
spiralis  externusy  and  this  point  of  attachment  of  the 
membrana  basilaris  is  termed  the  criata  basilaris.  The 
vieiabrane  of  Reissner  is  stretched  across  from  the  ves- 
tibular surface  of  the  periosteum  of  the  bony  lamina 
to  the  ligamentum  spinUe,  and  forms  the  superior 
boundary  of  the  scala  media,  the  floor  being  the  mem- 
brana basilaris.  A  very  thin  membrane,  described  by 
Corti  and  called  the  inemhrane  of  Corti,  or  the  ?/ieiw- 
brana  tectoria,  extends  across  from  the  attachment  of 
Reissner's  membrane  and  the  labium  vestibulare  to  the 
outer  row  of  hair-cells.  The  organ  of  Corti  consists 
of  numerous  rods  or  cells  resting  on  the  membrana 
basilaris  and  covered  by  the  membrana  tectoria.  The 
two  central  cells,  rod-like  in  character,  are  called  the 
injier  and  ouier  rods  of  Corti,  and  rest  on  the  membrana 
basilaris,  somewhat  separated  from  one  another.     This 
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intervening  space  is  called  the  zona  arcuata  (see  Fig. 
23).    The  very  small  canal  thus  formed  by  these  arches 
and  by  the  membrana  basilaris,  passes  in  a  spiral  direc- 
tion throughout  the  whole  length  of  the  cochlea.  Within 
the  zona  arcuata  will  be  found  two  rows  of  cells,  one 
in  each  angle  formed  by  the  rods  of  Corti  and  the  mem- 
brana basilaris.    They  are  called  the  floor  cells.     Two 
nerve-fibres  will  be  observed  in  Fig.  23,  crossing  the 
zona  arcuata  to  the  outer  hair-cells.    The  outer  hair-cells 
are  variously  descril)ed  as  from  three  to  five  rows  in 
number.     They  lie  to  the  outer  side  of  the  outer  rods 
of  Corti,  their  broad  ends  directed  upward.     Between 
these  will  be  found  the  cells  of  Deiter,  the  broad  ends 
of  which  are  directed  downward.     There  is  a  single 
row  of  inner  hair-crilHy  .smaller  than  the  outer,  lying  to 
the  inner  side  of  the  inner  rods  of  Corti.     They  have 
a  layer  of  supporting  cells  on  the  iinier  side  continuous 
with  the  epithelium  lining  the  sulcus  spiralis  internus. 
Lying  in  close  contact  with  the  upper  ends  of  the  rods 
of  Corti  and  the  outer  hair-cells  will  be  found  a  thin 
reticulated  membrane  with  oj>enings  for  passage  of  the 


Description  of  Fig.  23. 

After  photomicrograph  of  a  section  of  the  cochlea  of  a  rabbit,  showing 
relations  of  the  organ  of  Corti.  160  diameters.  (Collection  of  Dr.  J.  E. 
Weeks.) 

5.  V.  Scala  vestibuli.  S.  3f.  Scala  media.  5.  T.  Scala  tympanl.  S.  S.  E. 
Sulcus  spiralis  extemus.  S.  S.  L  Sulcus  spiralis  internus,  with  its  epithe- 
lium. 

1.  Membrane  of  Relssner.  ?.  Crista  spiralis.  5.  Membrana  tectoria,  or 
membrane  of  Corti.  4.  labium  vestibulare.  5.  Inner  hair-oells,  6.  labium 
tympanicum.  7.  Zona  arcuata.  showing  its  floor-cells  and  two  nerve-fibres 
passing  to  outer  hair  cells.  8.  Inner  rod  of  Corti.  9.  Outer  rod  of  CortL 
10.  Lamina  reticularis  or  membrane  of  Kolliker,  covering  the  outer  hair- 
cells.  11.  Supporting  cells  of  Hensen.  J;?.  Cells  of  Claudius.  15.  Deiter's 
cells.  14.  Membrana  Imsilaris.  16.  Crista  basilaris.  16.  Prominentia  spi- 
ralis. 17.  Stria  vascularis.  IS.  Liganientum  spirale.  19.  Upper  plate  of 
bony  lamina  spiralis.     :20.  Lower  plate  of  bony  lamina  spiralis. 
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cilia  of  the  outer  cells.  It  is  known  as  the  lamina 
reticvlariSf  or  membrane  of  KoUiker,  and  seems  to  serve 
the  pm'pose  of  binding  together  the  cells  over  which  it 
lies. 

A  mass  of  cells  are  present  on  the  outer  side  of  the 
organ  of  Corti  which  appear  to  be  for  the  support  of 
that  organ.  There  are  more  of  them,  and  they  extend 
higher  into  the  scala  media  in  the  rabbit  (from  which 
Fig.  23  is  taken)  than  in  the  human  subject.  The  cells 
forming  the  upper  portion  are  known  as  the  supporting 
cells  of  Hensen,  those  forming  the  lower  outer  portion, 
with  the  large  number  of  small  nuclei,  resting  on  the 
basilar  membrane  and  extending  outward  to  the  crista 
basilaris,  are  called  the  cells  of  Claudius. 

The  memhranims  labyrinth  consists  of  (1)  the  mem- 
branous canals,  (2)  the  utricle,  and  (3)  the  saccule  and 
is  encased  in  hard,  ivory-like  bone  known  as  the 
labyrinthine  capsule.  The  inembranmis  semicircular 
canals  are  similar  in  number,  arrangement,  and  general 
fonn  to  the  bony  canals,  except  that  they  are  only 
about  one-third  the  size  of  the  latter.  They  open  by 
five  orifices  into  the  utricle,  one  opening  being  common 
to  two  canals.  The  ampulla  is  much  thicker  than  the 
other  portions  of  the  canal,  and  almost  fills  the  bony 
encasement.  The  membranous  canal  consists  of  three 
layers,  the  inner  being  fonned  of  polygonal  nucleated 
epithelial  cells  which  secrete  the  endolymph,  a  fluid 
which  is  contained  within  the  membranous  tubes.  A 
fluid  quite  similar  to  the  endolymph,  called  the  peri- 
lyviphy  surrounds  the  membranous  canals  and  is  con- 
tained within  the  osseous  canals.  The  ampullae  receive 
nerve-filaments  from  the  vestibular  nerve. 
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The  utricle,  oblong  in  shape,  lies  in  contact  with  the 
fovea  hemielliptica  in  the  suixirior  and  |>osterior  part 
of  the  vestibule.  Tliere  is  a  yellow  thickening  on  the 
anterior  and  lateral  walls  of  the  utricle,  called  the 
macula  acustica,  A  clear,  transparent  semifluid  sub- 
stance covers  the  neuro-epithelium  of  the  macula  acus- 
tica, and  contains  crystals  of  carbonate  of  lime  called 
the  otoliths. 

The  saccule,  globular  in  shape,  is  situated  in  the  fovea 
hemispherica,  and  apparently  its  cavity  is  distinct  from 
that  of  the  utricle.  It  has  a  macula  acustica,  and 
otoliths  similar  to  those  in  the  utricle.  There  is  a  small 
canal,  the  canalis  rcuniens  (sec  Fig.  24),  connecting  the 


Fig.  24. 


A  mpulla 


Canalia  Rcuniens 

saccule  with  the  ductus  cochlearis  of  the  membranous 
labyrinth.  A  number  of  stiff  cilia  project  from  the 
surface  of  the  macula  in  both  sjiccule  and  utricle,  and 
are  connected  with  the  nerve-filaments  of  the  auditory 
nerve. 


■■^l^H 
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The  arteries  supplying  the  labjTlnth  are:  the  (1) 
internal  auditory,  which  is  a  branch  of  the  basilar;  (2) 
some  branches  from  the  occipital;  (3)  the  stylomastoid, 
from  the  posterior  auricular.     The  internal  auditory 
artery  subdivides  at  the  bottom  of  the  internal  auditory 
meatus  Into  the  cochlear  and  reMibular  branches.    The 
cochlear  branch  gives  off  numerous  small  \'essels  which 
Fit;.  25. 

(^ 

1 

Seolion  IhrouBh  humnn  ^ochlra,     (Diion.) 

pass  tlu-ough  the  canals  in  the  modiolus  and  enter  the 
substance  of  the  lamina  spiralis  in  the  form  of  a  capil- 
lary network.    The  vestibular  branch  fonns  a  capillary 
network  which  is  distributed  to  the  membranous  laby- 
rinth. 

The  veins  from  the  semicircular  canals,  the  vestibule, 
and  the  cochlea  unite  with  the  superior  petrosal  sinus. 

r 

I 
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The  auditory  nerve,  or  ne^^■e  of  hearing,  also  called 
the  porlio  mollis,  is  the  eighth  nerve.  Its  superficial 
origin  is  at  the  lower  border  of  the  pons  from  a  groove 
between  the  olivary  and  restiforra  bodies.  There  are 
two  deep  origins,  both  from  the  fourth  ventricle.  The 
nerve,  after  winding  around  the  restiform  body,  passes, 
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Ihourgnii  uf  Cuni.     lULtun.) 

t<>j,retlicr  wilh  the  facial  iiltvp,  across  the  posterior  border 
III'  the  tniddte  [>c(lunclL'  of  the  cerebellum  and  enters  the 
internal  auditory  meatus  with  the  facial  nerve.  At  the 
Ixiltuni  uf  the  meatus  the  nerve  divides  into  the  cochlear 
and  veiiiiliuliir  branches. 

The  vestibular  branch  subtlivides  into  the  superior, 
middle,  and  inferior  branches,  which  are  ilistributed  to 
till-  eristie  acustic*  uf  the  semicircular  canals  and  the 
macula;  acnslicw  of  the  utricle  and  saccule.     The  coch- 
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lear  branch  divides  into  numerous  twigs,  and,  after 
entering  the  base  of  the  modiolus,  forms  a  plexus,  the 
"  ganglion  spirale  "  near  the  base  of  the  lamina  spiralis. 
From  this  plexus  nerve  filaments  pjiss  between  the 
plates  of  the  osseous  lamina  spiralis  and  are  distributed 
to  the  sulcus  spiralis  and  organ  of  Corti. 

PHYSIOLOGY. 

The  function  of  the  auricle  is  to  collect  the  sound- 
waves and  direct  them  to  the  niembrana  tympani.     The 
concha  is  especially  imiM)rtant  for  this  purpose,  as  well 
as  the  cavity  just  beneath  the  tragus.     After  the  sound- 
waves have  reached  the  drumhead  through  the  external 
auditory  canal,  they  are  transmitted  by  the  chain  of 
ossicles  to  the  fluid  of  the  labyrinth,  the  ossicles  prob- 
ably vibrating  as  whole  bodies.     The  sound-waves  then 
pass  through  the  fluid  in  the  cochlea  and  reach  the 
organ  of  Corti.    PVom  the  nerve-filaments  in  the  coch- 
lea the  sensations  called  sound  are  conveyed  through 
the  auditory  nerve  to  the  brain  centre.    The  cochlea, 
being  the  organ  to  receive  the  waves  of  sound,  is  some- 
times called  the  acoustic  lahyrinthy  while  static  labyrinth 
is  the  name  often  applied  to  the  semicircular  canals 
and  the  vestibule  which  have  to  do  with  the  main- 
tenance of  equilibrium. 

According  to  experiments  made  by  Helmholz,  it 
seems  that  the  power  of  resonance  of  curved  membranes 
is  much  greater  than  that  of  flatly  stretched  ones,  a 
point  of  great  importance  in  considering  the  conca\dty 
of  the  drumhead.  Experiments  have  also  shown  that 
the  vibrations  of  the  malleus  are  twice  as  great  as  those 
of  the  incus  and  four  times  as  great  as  those  of  the 
stapes.    It  is  probable  that  by  means  of  the  cochlea  the 
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pitch  of  the  sound  is  appreciated,  and,  further,  that  dif- 
ferent notes  are  poroeivod  by  certain  portions  of  the 
spiral  scale.  As  to  the  function  of  the  fenestra  rotunda, 
it  is  prol)ahle  that,  owin^  to  its  ehisticity,  when  the  foot- 
plate of  the  stapes  is  forced  in  and  the  lahyrinthihe 
pressure  is  increased,  such  pressure  is  compensated  for 
by  the  bulging  outwanl  of  this  nienibnuie.  When  this 
delicate  membrane  bwomes  thickened  through  patho- 
logical changes,  the  ])atient  is  likely  to  complain  of 
noises  in  the  car  and  vertigo,  if  the  pressure  within  the 
labyrinth  is  suddenly  increased. 

It  was  formerly  believed  that  the  function  of  the 
semicircular  canals  had  to  do  with  the  perception  of  the 
general  direction  of  sounds,  but  it  is  more  probable,  and 
a  fact  gt»nenUly  accept^nl,  that  the  sense  of  motion  and 
of  equilibrium  is  the  function  of  the  semicircular  canals 
and  the  utricle. 

Bv  means  of  the  Eustachian  tube,  air  enters  the 
middle  ear  and  thus  keeps  the  atmospheric  conditions 
equalized  on  l)oth  sides  of  the  membrana  tympani.  It 
also  acts  as  a  drain  for  the  middle  ear  or  tympanum. 
The  Eustachian  tube  is  not  (constantly  open,  as  its 
permeability  varies  in  different  individuals.  In  some 
persons  a  current  of  air  will  jmiss  from  the  pharynx  to 
the  middle  ear  during  ordinary  respiration,  while  in 
others  the  act  of  swallowing  or  a  powerful  expiratory 
act,  with  nostrils  oi)en  or  closed,  will  be  necessary  to 
cause  the  air  to  enter  the  Eustiichian  tube.  When  con- 
striction of  the  tube  tiikes  place,  so  that  the  air  does  not 
enter  the  tympanum  except  with  difficulty,  the  result  is 
that  the  drumhead  and  ossicles  are  forccxl  inward,  and 
congestion  of  the  middle  ear  occurs,  which  (Huidition,  if 
not  relieved^  is  likely  to  be  followed  by  deafness. 
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METHODS  OF  EXAMINATION  OF  THE  EAR. 

^  When  a  patient  presents  himself  for  advice  and 
treatment  for  some  aural  disease,  a  complete  history 
of  the  case  should  first  be  obtained.  He  should  be 
questioned  as  to  whether  he  has  any  hereditary  ten- 
dency to  deafness;  then  inquiry  should  be  made  as  to 
his  general  health,  particularly  as  to  any  predisposi- 
tion to  catarrhal  disease.  The  patient  should  then  be 
questioned  as  to  the  exact  svonptoms  for  which  he 
comes  for  advice,  and  the  surgeon  should  make  careful 
note  of  the  pain,  if  present,  the  tinnitus,  the  discharge, 
or  vertigo.  A  chart,  such  as  the  following,  is  excellent 
for  recording  histories. 

NEW  TORK  EYE  AND  EAR  INFIRMARY. 
Otological  Examination. 

M.  T.  R.  M.  T   L. 

PHYSICAL  EXAMINATION 
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Be. 
(Fork) 


TuRNma 


Caix>bic 


Ataxia 


Erect 
Poeture 


Head 
Forward 


Heat 
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Cold 


SpONTANSOUS   NYaTAQMUB 

Nystagmus 


Horisontal 
Rotatory 
Horisontal 
Rotatory 
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Rotatory 
Horisontal 
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AURAL  HISTORY 

'  Impaired  Hearing 

Tinnitus 
Duration — R  \  Discharge 

Pain 

Vertigo 

Impaired  Hearing 

Tinnitus 

Discharge 
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Diatheses 
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After  having  obtained  (1)  a  full  and  complete  history 
nf  the  case  in  all  its  details,  the  surgeon  should  ttieii 
(2)  inspect  with  the  eye  the  auricle  and  siirronnding 
parts,  looking  for  any  inflammation  of  the  pinna  iir 
external  meatus,  or  any  redneKS  over  the  mastoid  procetw. 
By  palpation  ttome  infiirmatiun  ean  Ite  nhtaineil,  espe- 
cially if  tliere  im  any  teiideniess  on  pressure  over  the 


Fio.  27. 


mastoid  proeesa.  It  is  always  well  to  compare  both 
aurielet)  and  both  mastoid  proeesaeg  of  a  patient,  for  it 
must  l>e  remembered  that  in  some  jtersoiia,  generally 
those  of  all  hysterical  temperament,  pain  is  occasionally 
ctimplained  of  when  firm  pressure  is  made  over  the  a[>ex 
of  the  mastoid,  so  that  it  is  always  well  to  compare  the 
two  sides.  Redness  and  tenderness  over  tlie  mastoid 
are  symptoms   suggestive  of  mastoid  inflammation  or 
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furuncular  inflammation  of  the  external  vieatus.  After 
having  obtained  all  information  possible  by  inspection 
and  palpation,  the  surgeon  should  then  (3)  make  a  most 
thorough  examination,  by  means  of  the  head-mirror  and 
speculum,  of  the  external  auditory  canal,  the  membrana 
tjinpani,  and,  if  the  latter  is  perforated,  of  the  tym- 
panic cavity. 

A  very  good  head-mirror  is  the  one  recommended  by 
Politzer.    It  is  a  coiica\'e  mirror,  with  an  aperture  in 


the  middle  which  allows  the  surgeon  to  look  through 
the  opening,  if  he  desires  to  do  so,  and  it  should  be 
fastened  to  the  forehead-band  or  metal  spring  by  means 
of  a  ball-and-socket  joint.  The  mirror  is  two  and 
three-quarters  inches  in  diameter  and  has  u  focal  dis- 
tance of  about  six  inches.  In  order  to  obtain  the  best 
view  of  the  drumhead,  the  mirror  should  be  pulled 
down  over  the  eye,  so  tliat  the  surgeon  can  look  through 
the  opening;  and  to  make  a  thorough  examination  of 
the  external  meatus  and  membrana  timpani,  it  is  most 
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important  to  have  good  illumination,  and  for  this  pur- 
pose daylight  from  a  northern  exposure  is  the  most 
satiafaetory.  since  by  this  means  the  natural  c-olor  of  the 
drumhead  will  be  preserved.  Direct  sunlight  is  usually 
too  dazzling. 

F;i(.  ;iO. 


A  convenient  mirror  for  student-s  and  general  prac- 
titioners, which  can  be  used  for  both  ear  and  throat 
,  is  one  lia\'ing  a  dliuneter  of  three  inches  and  a 
focal  distance  of  about  twel^'e  inches. 

When  good  natural  light  cannot  be  obtained,  artifidal 
light  should   be  substituted,  such    as  that   from   an 
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electric  bulb  or  an  Argand  burner,  with  or  without 
a  Mackenzie  bulFs-eye  lens  and  reflector. 

A  fairly  satisfactory  light  is  that  obtained  from  a 
candle  fitted  in  a  holder  and  supplied  with  a  lens.  This 
can  be  carried  by  the  surgeon  in  his  satchel,  and  is 
particularly  adapted  for  bedside  examinations. 

Illumination  of  the  ear  may  be  obtained  by  indirect 
illumination,  as  when  an  electric  bulb  or  Argand  burner 
or  natural  daylight  is  used,  or  by  direct  illumination, 
the  latter  method  consisting  of  an  electric  lamp  attached 
to  the  head-band. 

An  excellent  electric  heal-light  is  made  by  the 
Wappler  Electric  Controller  Company,  of  New  York, 
and  shown  in  Figs.  29  and  30.  The  rays  of  a  small 
electric  lamp  are  concentrated  by  a  comparatively  small 
condensing  lens.  A  hollow  mirror,  fitting  between  the 
eyes,  totally  reflects  the  rays  at  the  highest  point  of  con- 
centration, and  in  this  way  a  disc  of  even  light  is  obtained 
at  from  ten  to  eighteen  inches  from  the  mirror.  This 
light  can  be  used  with  a  pocket  battery  containing  a 
rheostjit,  or  the  street  current  can  he  utilized  by  means 
of  the  Wappler  controller  (Fig.  29). 

A  varied  range  of  (nirrent  may  be  had  with  this  con- 
troller. If  a  16  C.  P.  lamp  iw  inserted  in  the  socket, 
one-third  ampere  and  from  0  to  25  volts  can  be  obtained 
fn)ra  the  binding  jK^st;  with  a  32  C.  P.  lamp,  eight-tenths 
ampere  and  about  40  volts  can  Ix;  had.  A  rack  and 
])inion  movement  makes  it  possible  to  increase  the  voltage 
by  steps  of  one-third  of  a  volt. 

In  order  to  make  use  of  the  electric  current  in  a  citv 
house,  a  rheostat  has  been  devised,  which  regulates  the 
current  so  that  the  surgeon  is  enabled  not  only  to  obtain 
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a  good  illumination  of  the  ear,  but  also  to  make  use  of 
a  cautery  or  bone-drills  (Fig.  31).    For  operations  on 


Fig.  31. 


Electric  motor  with  rheostat. 


Fi(i  32. 


Wuppler  aurost'ojM- 
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the  middle  ear,  and  for  examinations  and  operations  per- 
formed at  night,  on  account  of  the  danger  of  conflagra- 
tion, the  electric  light  is  indispensable,  and  should  be 
used  whenever  possible.  The  only  objection  to  the 
photophore  for  general  use  is  that  it  becomes  very 
hot  when  employed  for  any  length  of  time,  and  conse- 
quently very  disagreeable  to  the  surgeon. 

The  Wappler  auroscope  (Fig.  32)  is  fitted  with  a  lens 
which  focuses  the  light  so  that  a  magnified  view  of  the 
membrana  timpani  is  shown.  The  large  lens  is  remov- 
able, and  a  small  magnifying  lens  can  be  placed  in 
position,  and  thus  leave  the  opening  of  the  speculum 


Fig.  33. 


G  ruber's  speculum. 

free  for  the  introduction  of  instruments.  By  attaching 
the  Siegle  otoscope  at  a  jK)int  on  the  side  of  the  speculum 
the  mobility  of  the  drumhead  can  be  observed  provided 
the  different  parts  of  the  instrument  fit  ac^curately. 

When  making  an  examination  vnth  a  head-mirror,  it  is 
of  the  greatest  importance  to  place  the  patient  in  a  good 
position  (Fig.  27).  The  ear  to  be  examined  should  be 
away  from  the  light.  If  gaslight  is  used,  the  Argand 
burner  should  be  on  a  level  with  the  ear,  and  the  rays  of 
light,  striking  the  head-mirror  at  an  angle  of  45  degrees, 
should  be  reflected  into  the  external  auditory  canal. 

Specidam.    The  speculum  that  I  find  most  satisfac- 
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ton'  Ls  that  kno^ii  as  Gniber's.  It  is  ct>nstnicted  of 
-ilver,  the  n:im>w  |«rt  beiii^  highly  |x>Iishod  inside, 
whilfr  the  ih'Iatal  p<niion  iiisitU*  is  hlackenetl.      There 
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are  four  sizes  of  these  sjM'tMihi.  The  end  to  be  intro- 
dije#r*I  i-  conieal  in  sha|H'  (Fijr.  33),  whieh  allows  the 
»|H-r'tihini  to  tit  more  aeeiirately  the  I'Xternal  meatus,  so 
that  the  sur<r*'oii  is  enabled  to  obtain  a  better  view  of 
U»rh  the  external  auditorv  canal  and  the  drumhead. 

Politzer's  s|)eeula  (Fiir.  34)  of  hanl  rublnT  art*  also 
exeelh'iit  r)nes,  and  will  be  found  es]X'<*ially  useful  when 
c^oi^Uc  appliejitions  an'  to  be  made  to  the  eiuial  ordrum- 


Fkj.  35. 


OOoo 


Honrheron'K  Rpeculam. 

head.     The  (iniber  speculum  is  also  made  of  hard  rub- 
ber.     Another  s)K>culum  is  that  devise<l  by  Bouchenm, 


METHODS  OF  EXAMINATION  OF  THE  EAR.    71 

of  Paris  (Fig.  35).  I  have  modified  the  latter  by  hav- 
ing the  extremity  of  the  narrow  end  made  oval  instead 
of  round.  Before  introducing  the  speculum  it  should 
be  warmed,  and  particular  care  exercised  that  it  is  not 
pushed  in  too  far,  as  pressure  on  the  bony  canal  is  quite 
painful.   After  the  speculum  has  been  warmed,  it  should 


Fk;.  30. 


Author's  curette  forcepf. 

bejield  by  the  thumb  and  index  finger  of  the  lefl  hand, 
and  with  a  gentle  rotary  motion  carefully  introduced 
into  the  meatus^  while  the  auricle,  held  between  the 
index  finger  and  middle  finger  of  the  same  hand,  should 
be  drawn  outward,  upward,  and  backward.  Occasion- 
ally, long  hairs  obstruct  the  view.  These  should  be 
pushed  aside,  while  any  cerumen,  scales,  purulent  or 
cheesy  matter  should  be  removed  by  syringing  or  by 
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means  of  curettes  or  forceps,  as  the  case  may  be.    Mis- 
takes are  frequently  made  by  beginners  in  not  pushing 


Fig.  37. 


Fig.  38. 


Foreign-body  forceps. 


A  luml ni um  cotton-applicator. 
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the  speculum  beyond  the  hairs  at  the  meatus,  which  at 
times  are  covered  with  cerumen,  so  that  a  diagnosis  of 
inspissated  cerumen  is  occasionally  made.  Again  if  the 
long  axis  of  the  speculum  is  not  directed  toward  the 
drumhead,  but  against  the  walls  of  the  auditory  canal, 
the  student  will  make  a  mistake  in  diagnosis,  as  the 
walls  are  frequently  smooth,  glistening  and  pinkish  in 
color,  resembling  at  times  an  inflamed  drumhead. 

Operating  Ear  Specula.  For  operative  purposes 
specula  have  been  devised  with  a  slit-like  opening  in  the 
narrow  part  of  the  speculum,  to  allow  greater  play  for 
the  use  of  instruments.    A  short  speculum  is  especially 

r  IG.  39. 

MEYROWITZ 


Blunt  curettes. 


adapted  for  such  purposes.  Blake's  operating  otoscope 
"consists  of  a  hard-rubber  speculum  (Politzer),  fitted 
with  a  metallic  rim,  to  which  are  attached  a  revolving 
prism  and  an  arm  bearing  at  its  outer  end  a  lens  of 
about  an  inch  focus;  this  arm  is  movable,  but  suffi- 
ciently firm  to  remain  fixed  at  any  angle  at  which  it  is 
placed." 

All  drops  or  solutions  used  in  the  ear  should  be 
warmed  first,  for  otherwise  they  are  liable  to  cause 
vertigo  and  inflammation.  The  sjTinge  is  the  safest 
instrument  that  can  be  placed  in  the  hands  of  the  be- 
ginner, for  the  purpose  of  removing  cerumen,  purulent 
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discharge,  or  scales,  while  forceps  and  curettes  should 
never  be  used  by  the  inexperienced,  nor  at  any  time, 
except  under  excellent  illumination.  The  curette  for- 
ceps (Fig.  36)  I  have  used  for  many  years,  and  find 
them  especially  adapted  to  removing  hanlened  cerumen 
when  syringing  alone  has  failed.  Another  pair  of  for- 
ceps that  will  l)e  found  of  service  are  those  represented 
in  Fig.  37. 

In  addition  to  the  forcei)s,  it  is  necessary  that  the 
surgeon  should  be  well  supplied  with  cotton-carriers 
(Fig.  38).  Those  of  aluminium  will  be  found  the  most 
serviceable,  on  account  of  tlit'ir  lightness  and  flexibility. 
The  surgeon  will  find  it  necessnrv  to  have  several  sizes 
of  blunt  curettes,  for  the  purpose  of  removing  scales, 
c«*rumen,  etc.,  from  the  auditory  canal. 

APPEABANCES  OF  THE  NORMAL  EXTERNAL  AUDI- 
TORY CANAL  AND  MEMBRANA  TTMPANI. 

After  introducing  the  speculum  and  pushing  aside  any 
hairs  in  the  meatus,  one  should  observe  the  ai)pearance 
of  the  auditory  canal.  TIh»  oss(h)us  j)art  of  the  normal 
(«nal  is  usually  of  a  delicate  pink  color  and  somewhat 
smooth  and  glistening.  A  reflex  cough  is  frequently 
caused  by  introducing  the  speculum,  due  to  irritation 
of  the  auricular  branch  of  the  pneumogastric. 

The  normal  membrana  tympani,  when  examined  by 
daylight,  is  of  a  pearly-gray  color  with  a  slightly 
bluish  tint,  while  gaslight  gives  it  a  reddish-yellow 
color.  Other  points  to  be  observed  are  the  long  liandle 
of  the  malleus,  running  downward  and  backward  from 
the  short  process  to  the  uml)o  or  central  concavity  of 
the  membrana.     The  cone  or  pyramid  of  light,  as  shown 
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in  Figs.  40  and  41,  extends  from  the  umbo  almost 
to  tin;  lower  ppnpIicTj*  of  thr?  dninihead,  witli  the  apt'X 
at  the  anteriLir  part  of  the  iimbii.  It  is  HUp|K)sed  to 
be  due  partly  to  the  concavity  of  the  drumhead  and 
to  the  tm^]ii  that  the  membrana  tyrapan!  forms  with  the 
axis  of  the  canal,  and  jiartly  to  the  glistening  or  reflect- 
ing ^urtiice  of  the  merobrana. 

Frr)ni  the  short  process,  extentling  forward  and  back- 
ward, are  two  folds  called  the  anterior  anil  posterhr 
/oldH.  The  portion  of  the  driimliead  between  these 
folds  above  the  short  process  is  callei!  tlie  membrana 
jiaccida,  the  portion  l)elow  being  the  membrana  ribrnim. 

In  looking  at  a  drumhead,  one  must  note  particularly 
(1)  its  color,  whether  normid,  congested,  opiique,  or 
alropliic,  and  whether  it  contains  opacities  or  chalky 


Normal  druiofiew)  {right 
a.  Poterior  (olil. 


d.  CHOC  o[  Ught. 


deposits;  (2)  the  position  of  the  drumhead,  whether 
bulging,  owing  to  a  collection  of  fluid,  or  whether 
retracted.  In  the  latter  case  the  handle  of  the  malleus, 
Ijeing  retracted,  will  appear  foreshortened;  the  short 
process  will  become  more  prominent,  as  weU  as  the 
anterior  and  posterior  folds,  and  the  cone  of  light  will 
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be  distorted  or  displaced.  To  decide  as  to  the  mobility 
of  the  drumhead,  and  whether  bound  down  by  adhe- 
sions, in  addition  to  the  A'alsalvian  method  of  inflation 
(to  be  described  later),  more  or  less  can  be  determined 
by  touching  the  diifercnt  parts  with  a  probe.    For  this 


Fi.;.  12, 


I 


iDBiacurkltached. 


purpi'sc,  however,  an  iiistrumeiit  has  been  devised — 
viz.,  Siegle's  pneumatic  .speeiilniii  or  otoscope — consist- 
ing of  a  hard-rubber  cylinder  closed  at  one  end  by  an 
obliquely  phici^d  thin  plate  of  glass.  There  ift  a  small 
opening  on  the  side,  connected  by  rubber  tubing  with  a 
Politzer  bag,  or,  lietter  still,  with  the  author's  masseur 
(Fig.  42).  At  the  other  extremity  of  the  cylinder  a 
B|>ecu[iim  is  attached,  and  it  is  well  to  cover  the  nar- 
row end  of  tile  r^peeuluni  with  a.  small  piece  of  rubber 
tubing,  to  make  it  fit  the  canal  accurately  and  thus 
Feeder  the  instrument  air-tight.  By  manipulating  the 
pLston  witli  the  thumb  the  mobility  of  the  membrane 
can  \ie  detcrniiued.  I  have  mmliJietl  this  instrument 
by  sulislituting  the  Orubcr  mcliiMic  spcciLhun   for  the 
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hard-rubber  ones,  which  are,  as  a  rule,  attached  to  this 
instrument  (Fig.  42). 

The  usfe  of  the  Siegle  otoscope,  for  the  purpose  of 
exhausting  the  air  in  the  external  auditory  canal,  is  in- 
dicated in  cases  of  retraction  of  the  drumhead  due  to 
catarrhal  disease;  to  break  up  adhesions  between  the 
drumhead  and  walls  of  the  middle  ear;  in  certain  cases 
of  tinnitus,  which  frequently  are  much  benefited  after 
its  use,  and  in  cases  of  dizziness  due  to  increased  laby- 
rinthine pressure  from  middle-ear  disease;  also  in  cer- 
tain cases  of  perforation  of  the  drumhead  in  which  it  is 
important  to  remove  the  secretion.  The  author's  mas- 
seur is  particularly  useful  in  cases  of  adhesion  between 
the  membrana  and  walls  of  the  tympanum,  as  rarefying 
and  condensing  the  air  in  the  external  meatus  effect 
what  Delstanche  calls  **  massjige  of  the  articulation  of 
the  ossicles."  All  instruments  for  either  rarefying  or 
condensing  the  air  in  this  manner  should  be  used  with 
great  caution,  and  only  when  the  surgeon  can  obtain  a 
good  view  of  the  drumhead  during  manipulation. 

APPEARANCE  OF  THE  PHARYNX,  NASOPHARYNX, 

AND  NASAL  PASSAGES. 

The  surgeon  should  not  consider  the  examination  of 
the  ear  complete  until  he  has  inspected  carefully  the 
pharynx,  the  nasopharynx,  and  the  nasal  passages. 
For  this  purpose,  in  order  to  direct  the  light,  a  larger 
head-mirror  is  advisable. 

First  of  all,  the  tongue  should  be  depressed  by  means 
of  a  spatula  and  the  patient  directed  to  make  an  in- 
spiratory effort  or  to  pronounce  the  word  *'ah,"  which 
latter  procedure  will  raise  the  soft  palate,  and  present 
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an  excellent  view  of  the  pharynx.  Careful  attention 
should  be  paid  as  to  whether  the  pharynx  is  atrophic, 
hypertrophic,  or  granular,  whether  the  tonsils  are 
enlarged  or  not,  and  whether  there  are  any  ulcers. 

As  to  the  nasal  passages,  one  should  direct  the  patient 
to  close  one  side  of  the  nose  and  to  force  air  in  and  out 
of  the  other  passage,  and  to  do  the  same  on  the  other 
side,  in  order  to  determine  the  permeability  of  these 
passages.  Afterward,  inspection  by  means  of  a  nasal 
speculum  (Figs.  43  and  44)  should  be  made,  to  ascer- 


FiG.  43. 


Fig.  44. 


Colin's  nasal  speculum. 


Bivalve  nasal  speculum. 


tain  the  presence  of  polxpi,  spurs  or  deviations  of 
the  septum,  or  to  detect  malformations,  disease  of  the 
bone,  or  hypertrophic  or  atrophic  nasal  catarrh,  or 
ozaena. 

After  the  phar^Tix  and  the  nasal  passages  have 
been  explored,  the  attention  of  the  surgeon  should  be 
directed  to  the  condition  of  the  nasopharynx.  A 
mirror  (Fig.  45)  should  be  warmed  and  carefully  passed 
behind  the  soft  palate,  and  the  nasopharynx  should 
be  so  illuminated  by  means  of  the  head-mirror  that 
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Fig.  46. 


^ 


the  surgeon  can  decide  if  there  are  adenoid  growths 
present,  or  polypi  or  hj-pertrophy  of  the  mucous  mem- 
brane, or  any  other  abnormal  change  in  the  tissues. 
In  children  it  is  particularly  difficult  to 
employ  posterior  rhinoscopy,  and  in  such 
the  index  finger  may  be  easily  passed  up 
behind  the  soft  palate,  and  the  presence 
or  absence  of  adenoid  growths  may  be 
ascertained.  In  nervous  and  excitable 
children  this  method  should  be  employed 
with  caution,  as  I  have  seen  little  patients 
rendered  so  nervous  by  it  that  it  was  ex- 
tremely difficult  for  the  aural  surgeon  to 
regain  their  confidence.  Whenever  pos- 
sible, it  is  much  more  satisfactory  and 
considerate  to  give  the  patient  a  few  in- 
halations of  chloroform. 


EXAMINATION   OF  THE  EUSTACHIAN 
TUBE  AND  MIDDLE  EAR. 


In  order  to  asc*ertain  the  condition  of 
the  Eustachian  tube,  it  is  necessary  to  try 
one  of  three  methods  of  inflation,  viz., 
(a)  Valsalvian  method,  (6)  Politzerization, 
(c)  Catheterization.  A  diagnostic  tube 
(Fig.  46),  consisting  of  rubber,  from  two 
and  one-half  to  three  feet  in  length,  and 
provided  with  ivory  tips,  should  always 
be  used.  One  end  is  placed  in  the  sur- 
geon*s  ear  and  the  other  in  that  of  the 
patient  (Fig.  47).     When  inflating  the 


Mirror  for  poste- 
rior rhinoacopy. 
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ear  by  either  of  the  three  methods,  certain  information 
can  be  obtained  as  to  the  condition  of  the  Eustachian 
tube.  In  a  normal  case,  when  the  middle  ear  is  inflated 
a  dull  sound  or  click  will  he  heard.  The  presence  of 
fluid  in  the  tympanic  cavity  will  give  rise  to  a  bubbling 
sound,  while  a  perforation  in  the  membrana  tympani 
will  be  indicated  by  a  blowing  or  hissing  sound,  ac- 
cording to  the  size  of  the  {Hjrforation  and  the  condition 
of  the  tube*. 

(a)  Vai^alviax  Method.  By  this  method  the 
patient  holds  the  nose  closed  with  the  thumb  and  index 
finger,  and,  the  mouth  also  being  closed,  the  condensed 


Fkj.  46. 


Diagnostic  tube. 

air  in  the  nasopharynx  is  forced  through  the  Eustachian 
tube  into  the  tympanum  when  the  patient  makes  a 
forced  expiration.  This  method  is  useful  only  in  cases 
in  which  it  is  desirable  to  make  a  diagnosis  of  the 
permeability  of  the  Eustachian  tube  and  to  determine 
the  mobility  of  the  membrana.  The  drumhead  should 
be  inspected  under  go<Kl  illumination  whenever  this 
methoil  is  employed ;  but  the  latter  should  never  l)e 
recommended  to  patients,  as  it  tends  to  pnKluce  con- 
gestion of  the  head,  and  when  frequently  practised,  and 
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for  &  long  period  of  time,  it  is  likely  to  stretch  the 
ligaments  of  tlie  ossicles,  and  thus  cause  a  relaxed  con- 
dition of  the  parts.  This  method  is  of  limited  value, 
and  should  never  be  used  where  there  is  much  obstruc- 
tion to  the  entrance  of  air  in  the  tube. 

(6)  Politzer'.s  METBfiD.     The  method  of  Poiitzer 
is  described  best  in  his  own  words,  as  follows;    "The 


patient,  being  seated  in  a  chair,  takes  a  little  wafer 
into  his  mouth — to  facilitate  swallowing — which  he  is 
required  to  swallow  when  told.  The  surgeon,  stand- 
ing on  the  patient's  right,  or  in  front,  introduces  the 
glass  inhaler  attached  to  the  PolitKer  bag  into  the 
nasal  orifice  of  the  corresponding  side  (Fig.  47).  and 
then  compresses  with  the  left  thumb  and  forefinger 
the  alse  of  the  nose  closely  round  the  instrument.    The 
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patient  is  next  told  to  perform  the  act  of  swallowing, 
and  at  the  same  moment  the  surgeon  expels  the  air 
from  the  inflating-bag  with  his  right  hand.  By  the 
condensation  of  air  produced  in  the  nasophar>Tix  in 
this  manner  the  air  is  forced  into  both  middle  ears,  the 
closure  effected  by  the  soft  palate  is  forced  open,  and 
its  vibrations  give  rise  to  a  dull,  gurgling  noise,  which 
frequently,  if  not  always,  may  be  taken  as  an  indication 
that  the  air  has  entered  into  the  middle  ear/'  Politzer 
has  partially  modified  this  method  by  allowing  the 
patient  to  inspire  through  the  nearly  closed  lips,  or 
through  a  piece  of  rubber  tubing  held  between  the  lips 
while  the  air  is  l)ei  ng  forced  into  the  nasophaniix. 
By  this  modification  of  the  original  method  the  naso- 
pharynx is  not  only  closed,  but  at  the  same  time  the 
Eustachian  tul)e  is  made  more  open  by  the  soft  palate 
being  pulled  backward.  By  inspiration  through  the 
mouth  air  enters  the  middle  ear  more  readily  when  the 
catheter  is  used  than  by  simple  catheterization. 

In  inflating  the  middle  ear,  in  cases  where  there  is 
fluid,  it  is  well  to  have  the  patient's  head  inclined  for- 
ward and  sideways,  in  order  to  allow  the  secretion  to 
gravitate  toward  the  nasopharynx. 

In  cases  of  perforative  inflammation  of  the  middle 
ear  it  seems  to  l)e  proved  that,  by  Politzer  inflation,  the 
secretion  in  the  middle  ear  is  forced  through  the  open- 
ing in  the  drumhead  and  not  into  the  mastoid  cells.  In 
cases  of  hypera^mia  of  the  middle  ear,  with  deafness 
resulting  from  inflammatory  action,  inflation  of  the 
middle  ear  in  many  cases  will  produce  absorption  of 
the  exudation,  and  will  also  have  a  favorable  effect 
on  the  circulation  in  the  tjTnpanic  cavity. 
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The  fact  that  a  hissing  sound  is 
not  always  licanl  when  t!ie  Val- 
ealviaii  or  Polit/er  mcthoii  lias 
bepii  trifd  tlm'M  not  iii<ltuilt>  that 
there  is  not  a  {K'rronition  of  the 
drunilivad,  for  there  may  he  so 
much  swelling  or  constriction  of 
the  tube  that  cutlicteriziition  will 
he  necessary  to  font;  air  through 
the  pcrfonilion. 

The  PolitziT  hag  (Kig.  48)  is 
pyriforni  in  shupe,  and  should 
hold  alwut  eight onncp.i.  A  rub- 
ber tiiije,  six  inchitt  in  length, 
should  be  attach^  to  tli.;  hag,  an<I  the  noseplece  should 
he  of  glaifs,  large  enough  to  completely  fill  the  nasal 
orifice,  glass  b<'ing  easily  cleansed  and  rendered  aseptic. 

It  ia  best  to  have  a  small  opening  on  the  sicle  of  the 
hag,  which  should  l>e  covereil  over  by  the  thumb  when 
cwmpressed.  The  thumb  fhoiild  In;  removed  imme- 
diately from  the  opening  after  compressing  the  bag,  so 
as  to  allow  ihe  nir  to  enter  the  hag  through  this  open- 
ing. Ollierwisi'  tlie  air  and  possibly  some  fie<;retion 
may  be  drawn  llirough  the  glass  attncbmeut. 

Instead  of  having  the  patient  swallow  water,  another 
method,  recommended  by  Gruber,  consists  in  the  pro- 
nunciation of  the  word  "hocli"  by  the  patient  at  the 
moment  tliat  the  surgeon  forces  air  through  the  nose. 
Still  another  way  is  to  have  the  patient  blow  with  the 
mouth  closed  and  thus  swell  out  his  cheeks  without 
letting  the  air  escape.  With  y^mng  children  both  of 
these  methods  are  unnecessary,  for  if  the  mouth  of  the 
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chiW  is  clastnl,  it  simply  is  necessary  to  use  the  Politzer 
hug.    If  the  eliild  cries,  it  will  facilitate  matters. 

(c)  (\\TiiETEHiZATiON.  Both  hard-Fubber  and  sil- 
ver i'fttlieters  are  used.  I  prefer,  however,  the  latter 
^Fig»  49),  of  which  there  are  four  different  sizes;  it 


Fig.  49. 


Blake's  Eustachian  catheter. 


18  most  important   that   each    should   have   a    probe- 
jKuntiHl  extremity  for  introduction  into  the  no.se.     The 
nitlu'ter  should  have  a  double  curve,  as  recommended 
bv  Blake.     The  catheters  iormerlv  in  use  caused  con- 
sidenible   pain    and    irritation    when    introduced.      By 
using  a  catheter  with  a  probe  point  very  little  discom- 
fort is  caus(H^l  to  the  patient  if  the  sui^»on  is  skilful, 
and  there  is  little  if  any  danger  of  lacerating  the  parts 
and  thereby  causing  empliysema  of  the  connective  tissue 
of  the  pharynx  and  neigliboring  parts. 

The  use  of  a  4  \>or  cent,  solution  of  cocaine  sprayed 
mto  the  nasal  passjiges  is  advisable  in  some  cases  before 
passing  the  catheter,  provided  the  patient  is  not  un- 
pleasantly affected  by  this  drug.     The  surgeon,  how- 
ever, should  never  resort  to  cocaine  if  he  can  possibly 
do  without  it,  for  fear  the  patient  may  ultimately  con- 
tract the  cocaine  habit,  and  if  he  does  use  it,  he  should 
keep  the  patient  ignorant  of  the  fact.    The  author  has 
besides  seen  patients  whose  general  health  was  seriously 
impaired  by  this  practice  on  the  part  of  the  otologist,  viz., 
of  always  spraying  the  nasal  passages  with  a  cocaine 
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patient's  foreheaci,  gently  pushing  upward  the  extremity 
of  the  nr>se  with  the  thumb  of  die  siime  hand.  Witli 
the  ejitheter  held  hniselv  l)etween  the  thumb  and  fore- 
fnijrerof  the  ri^ht  han<l,  the  pn>lx»-|M»inted  end  is  intro- 
dueeil  vrn-  eiirefully,  after  Mn^  warnunl  and  smejired 
with  r»live  <»il  or  vaseline.  The  end  of  the  catheter 
should  Ik;  pu.she<l  alon^  the  lower  wall  of  the  nasal 
jKissage  until  it  touches  the  |>osterior  wall  of  the 
phar}'nx,  when  it  is  turneil  obli([Uely  outwanl,  but  not 
sufficiently  to  be  in  a  horizontal  {xisiticni,  and  gently 
forcM^l  into  Uosi'mni'illcr's  fossa.  By  withdrawing  the 
catJHfter  and  at  the  same  time  raising  the  prolxvpointed 
extremity,  the  latter  will  be  felt  to  glide  over  the  [ws- 
terior  lip  of  the  Easta<*hian  tube.  The  [M»int  is  then 
turne<l  still  further  outward  and  upwani,  **  so  that  the 
metal  ring  fastened  to  its  j)osteri(>r  extremity  is  ]X)inted 
toward  the  outer  canthus  of  the  eve  of  the  same  side'' 
(Fig.  5()).  "The  direction  of  the  beak  corresiK>nds,  as 
a  riih',  with  the  axis  of  the  Eustachian  tube"  (Politzer). 
The  c^itheter  may  Ik*  held  in  [)(>sition  by  the  surgeon,  or, 
for  this  pur|)ose,  various  clamps  have  been  devised. 

Second  Mrfhod.  By  this  nn'thod  thci  ])()sterior  margin 
of  the  nasal  septimi  serves  as  a  guide.  The  catheter  is 
intro<luce<l  in  the  same  wav  as  in  the  first  method,  until 
the  point  reaches  the  [K)steri()r  pharyngeal  wall.  In- 
stc^ad  of  turning  the  jx)int  outward,  it  should  be  turned 
inward,  so  that  the  extremity  |K)ints  toward  the  other 
Kustai^hian  orifice.  It  is  brought  to  a  horizontal  posi- 
tion, as  d(»t<'rmined  by  the  metallic  ring  on  the  other 
end  of  tlu»  catheter.  Th(;  (»atheter  is  then  withdrawn 
until  the  curved  portion  reaches  the  iK)sterior  border 
of  th(»  nasal  septiun.  The  jM)int  of  the  catheter  is  now 
nuide  to  describe  a  complete  semicircle  by  moving  its 
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point  downward  along  the  velum  palati  and  then  out- 
ward. It  should  thus  enter  the  pharyngeal  orifice,  and 
be  inserted  afterward  in  the  tube  in  the  same  manner 
as  by  the  first  method.  Any  action  of  the  muscles  of 
these  parts  that  pushes  the  |X)int  of  the  catheter  back- 
ward or  throws  it  out  of  position  will  interfere  with  the 
success  of  this  method.  It  is  occasionally  impossible  to 
effect  an  entrance  into  the  tube  bv  either  of  these 
methods,  and  when  both  have  failed  it  is  frec|uently 
possible  to  successfully  catheterize  the  tube  by  resorting 
to  a  modification  of  the  last  describi'd  method,  as  fol- 
lows:— introduce  the  ciitheter  as  in  the  first  method, 
carrying  the  tip  well  down  into  the  pharynx,  and  when 
it  has  reached  the  posterior  wall  draw  it  forward  with- 
out altering  its  plane  until  the  curve  is  felt  to  impinge 
on  the  velum,  then  turn  it  up  and  out  when  the  tip  will 
be  found  to  have  slipped  into  the  orifice  of  the  tube. 
Considerable  experience  is  necessary  to  jmictice  this 
method  successfully,  but  when  once  proficient  in  the 
other  methods  this  one  will  be  found  very  simple  and 
effective  in  difficult  cases.  Before  the  introduction  of 
the  catheter  the  external  extremity  should  be  connected 
with  the  Politzer  bag  by  means  of  a  piece  of  rubber 
tubing  about  a  foot  in  length,  and  the  bag  should  have 
an  aperture  on  the  side  which  can  be  closed  by  the 
thumb  of  the  surgeon  when  it  is  compressed,  so  that  it 
will  be  possible  for  air  to  enter  the  bag  again  without 
tlie  necessity  of  disconnecting  the  tip  of  the  Politzer  bag 
after  each  compression  of  the  bag,  a  procedure  that  is 
usually  extremely  disagreeable  to  the  patient. 

I  prefer  in  adults,  catherization  to  the  inflation  of 
Uie  ear  by  Politzer^s  method,  whenever  practicable,  for 
several  reasons:  1.  The  air  enters  the  middle  ciir  much 
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more  directly,  and  much  more  is  accomplished  by  this 
method  when  it  is  ixiivfiilly  performed.  2.  Very  fre- 
quently it  is  nei>?tf5aufy  to  force  air  into  only  one  middle 
t^r.  PolitJXTV  uioduxl  shimld  always  be  employed  in 
the  «ise  of  children  and  ner\'ous  individuals. 

IWorc  inflaling  the  oar  the  drumhead  should  be  ex- 
aniintxl,  to  sci*  if  atrophic  changes  may  not  have  made 
It  very  thin.  During  the  first  compression  of  the  air- 
bag  very  Httlo  force  should  be  used.  I  have  seen  the 
drumhead  ruptured  by  Politzer's  method,  when  suffi- 
cient gi»utK»uess  was  not  used,  in  a  ease  in  which  the 
drumhead  had  l>eci>me  very  thin. 

The  obstacles  to  the  introduction  of  the  catheter  are 
various  p;ithological    processes  that   involve  the   nasal 
passagt*s,  such  as  hypertrophic  catarrh,  polypi,  adenoid 
gn>wths,  and  congenital  deformities  of  the  nasal  septum 
and  spongy  Ixmes.     In  acute  inflammation  of  the  middle 
ear,  with  swelling  of  the  orifice  of  the  Eustachian  tube, 
catheterization  is  difficult  and  painful,  as  well  as  in  some 
individuals  in  whom   its  arronii)lishnient   is   prevented 
by  spasmodic  coughing  or  vomiting.     When  catheteri- 
zation is  impossible,  owing  to  constriction  of  the  nasal 
passages,  air  has  been  forced  into  the  middle  ear  by  the 
introduction  of  a  catheter  thn>ugh  the  opix)site  nasal 
passjige.     Various  catheters  have  been  devised  for  this 
puriM)se,  the    method    having   first  been  advocated  by 
Deleau  in  1827. 

The  diagnostic  tube  should  be  used,  as  in  Politzer's 
method,  to  determine  the  permeability  of  the  Eustachian 
tiibe,  as  it  is  unwise  to  rely  on  the  statement  of  the 
jiatient. 
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TESTS  FOB  HEAKING. 

The  tests  for  the  hearing-power  are  of  the  highest 
importance^  for  by  sucli  means  the  surgeon  is  usually 
enabled  not  only  to  locate  the  seat  of  the  trouble, 
whether  in  the  middle  or  inner  ears,  but  also  to  note 
the  course  of  the  disease  and  the  results  obtained  by 
treatment.  The  ear  perceives  sound-waves  oomnujni- 
cated  to  it  through  the  air  as  well  as  vibrations  trans- 
mitted through  the  cranial  lx>nes,  so  that  it  is  most 
imjiortant  in  all  cases  to  make  separate  tests  of  this 
power  of  perceiving:  th(»sc  sounds. 

The  w^atch,  preferably  a  stop  watch,  and  Politzer's 
acoumeter   are   generally    used    for   determining   the 
acuteness   of   hearing   for   sound   waves   transmitted 
through  the  air  to  the  drumhead.    It  is  best  to  have 
two  watches  for  this  purpose,  the  tick  of  one  being 
higher  than  that  of  the  other.    First  of  all,  the  distance 
heard  by  the  normal  ear  is  determined  and  found  to  be, 
for  example,  fifty-six  inches.    This  number  will  repre- 
sent the  denominator,  so  that  if  a  patient  hears  the 
watch  at  ten  or  twelve  inches  his  hearing-distance 
for  the  watch  should  be  recorded  as  being  ten-fifty- 
sixths  or  twelve-fifty-sixths  of  the  normal  distance. 
The  patient's  normal  ear  should  be  ciirefully  stopped  by 
inserting  the  moistened  finger  into  the  meatus ;  then  the 
watch  should  hvt  held  at  the  normal  distance  from  the 
affectcnl   ear   and   gradually   brought   toward    it.     The 
patient's  eyes  should  be  closed.     It  is  well  also  to  let 
the  patient  hear  the  watch  tick  Iwfore  conmiencing  the 
test.     If  the  watch  is  placed  in  contact  with  the  ear  and 
gradually  moved  further  away,  the  patient  will  hear  the 
tick  at  a  much  greater  distan(?e  than  if  the  reverse  is 
done. 
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As  all  watches  vary  very  much  as  to  the  pitch  and 
intensity  of  sound,  tests  made  in  this  way  are  neces- 
sarily unsatisfactory.     For  this  reason   Politzer  has 
devised  an  acoumeter  (Fig.  52,  8),  which  consists  of  a 
horizontal  steel  cylinder,  28  mm.  long  and  4.5  mm. 
thick,  connected  by  means  of  a  tightly  fitting  screw 
with  a  ixTi)endicuIar  vulcanite  column,  at  the  superior 
and  inferior  extremities  of  which  are  two  semicircles  for 
holding  the  instrnnicnt,  the  forefingi^r  being  placed  in 
the  upjHT  and  tlu'  thumb  in  the  lower  one.     A  percus- 
^^ion  hammer  is  phieinl  just  above  the  attachment  of  the 
cylinder,  iM'ing  fastened   in  an  oval  orifice  of  the  vul- 
canite et>liimn.     This  hammer,  falling  u|X)n  the  steel 
cylinder,  jHinluees  the  sound.     The  posterior  short  lever 
of  the   hammer,   when    pivsseil,   is   not  allowed   to  go 
lH\vonil  a  eluH'k,  whieh  a>nsists  of  a  soft  India-rubber 
plate,  so  that  the  hammer  always  falls  the  same  height 
and  should  pHnhuv  the  s;inie  soun<l.     There  is  a  hole  in 
the  vulcanite  column  \ov  the  insertion  of  a  pin  (Fig.  52,  8) 
having  a  rtnnul  metal  plate  attai'lunl.     This  pin  is  inserted 
and  a|>|>liiHl  to  the  temj>le  or  nuistoid  pnx^ess,  in  order 
to  dotormine  s«>und  vibrations  thnnigh  the  cniuial  bones, 
juid  also  in  ixisi^  K^f  extrt^ne  di^itni'ss,  when  it  is  placed 
in    i\»ntael    with    the   external    meatus.     The   hearing- 
distauiv    for    the   aixuuneier   should    l>o    mosisured    bv 
uirtins  of  a  ia|H^nu^isun\  or.  Wttor  still,  the  number  of 
t\\'^  and  inolu\>  should  U^  markixl  on  die  wall  or  floor. 
TIk^  onlv  objivnt^n  to  ihi>  instnunv'nt  is  die  foot  that  it 
J>  Ikxinl  bv  the  normal  t^ir  at  a  distaniv  of  fortv-five 
fi\^^  >^>  tliat  in  i^s*^  of  slisxht   dt^t"iu^<  it  is  belter  to 
ni;ike  u<o  of  the  w^uelu     The   jxitionr>  lH^irinir-|x>wer 
ttv  sjH\\4i  sIhhiKI  always  Iv  it>su\l,  vi/,.   for  onlinary 
cwavw^sUKMi  ;is  woU  n^  f>r  ibo  \vhi<jvr,      lnve>tii!alions 
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made  by  Oscar  Wolf  go  to  show  that  vowels  are  gen- 
erally perceived  at  a  greater  distance  and  more  readily 
than  consonants^  and  especially  words  in  which  the 
vowels  a,  e,  and  i  occur.  Frequently  in  patients  the 
hearing-power  for  tlie  watch  is  very  good,  while  con- 
versation is  heard  with  difficulty,  and  vice  versa.  Whis- 
pered speech  is  heard  by  the  average  normal  ear  in  an 
absolutely  still  room  at  a  distance  of  about  fifty  feet. 
It  should  be  remembered  that  the  hearing-power  in 
a  patient  is  subject  to  great  variations,  not  only  on 
different  days,  but  on  the  same  day  and  frequently  it 
varies  with  the  condition  of  the  weather.  In  those 
affected  with  atrophic  aitarrh  this  Ls  particularly  notice- 
able, the  auditory  nerve  becoming  fatigued  in  a  very 
short  space  of  time,  even  while  the  tests  for  hear- 
ing are  being  made.  Note  should  be  made  in  taking 
the  history  of  a  case  as  to  whether  the  patient  hears 
loud,  medium,  or  ordinary  tones  of  s[)eech,  and  whether 
he  hears  the  voice  of  a  child,  woman  or  man  best,  as- 
suming the  pitch  to  be  high,  medium,  or  low  respec- 
tively. Tests  made  with  the  voice  are  not  wholly  satis- 
factory, as  it  is  difficult  to  raise  the  voice  to  the  same 
pitch  and  give  the  forctnl  whisper  uniform  intensity  at 
each  examination.  Kach  ear  should  be  tested  separately, 
and  the  ear  being  examined  should  be  directed  toward 
the  surgeon,  while  the  other  one  should  be  closed  with 
the  moistened  finger.  With  eyes  shut  so  that  he  cannot 
see  the  lips  of  the  examiner,  the  patient  should  be  asked 
to  repeat  the  words  spoken  by  the  sure:eon,  so  as  to 
make  the  test  an  accurate  one. 
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.    bArant's  noise  appakatus. 

6&r£tny  has  devised  a  noise  apparatus  (Fig.  51)  for 
detecting  unilateral  deafness,  which  consists  of  a 
hammer,  worked  by  clockwork,  which  strikes  a  mem- 
brane, and  the  sound  from  this  is  conducted  to  the  ear 
by  means  of  a  tube  which  fits  into  the  external  auditory 
canal.  No  extraneous  sound  can  be  perceived  by  the 
ear  in  which  it  is  inserted  on  account  of  the  loud  noise 
made  by  the  hammer.  When  this  apparatus  is  applied 
to  one  ear,  it  ia  possible  to  test  the  hearing  of  the  other. 


B^n^ny  Doiae  apparatui. 


With  the  latter,  if  normal,  it  iH  possible  to  hear  conversa- 
tion at  a  distance  of  two  or  three  yards,  and  whispered 
voice  at  a  distance  of  one  yard.  No  sound  will  be  heard 
at  all  in  the  ear  under  investigation,  if  the  patient  be 
completely  deaf  on  that  side. 

Besides  the  watch  and  acoumeter,  the  aural  surgeon 
should  be  equipped  with  (1)  several  tuning-forks,  usu- 
ally three  in  number,  T— 128,  C*— 512,  C*— 2()48 
(Politzer),  or  better  still,  Tlartmann's  series  of  five  forks 
C— C*  (Fig.  52),  (2)  Konig  rods,  (3)  a  Galton  whistle. 
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(4)  several  shrill  whistles  and  niuwcal  instniments  for 
testing  the  hearing  of  those  who  are  extremely  deaf. 
Experiments  prove  that  low-toned  tuning-forks,  when 
\'ibrating,  are  heard  Ix-tter  when  held  close  to  the  ear 
than  the  high  ones  in  cases  of  lal>\Tinthine  disease,  while 
in  middle-ear  affections  in  which  there  is  considerable 

Fio.  52, 


inability  to  hear  speech,  low-toned  tuning-forks  are 
but  faintly  heiird.  It  is  well  to  have  clamps  attached 
to  the  extremities  of  the  forks  to  prevent  overtones. 
A  fork  should  ne^'er  be  striiek  with  or  against  a  hard 
substance  of  any  sort-  A  soPt  rubber  f>ercussion  hammer 
such  as  showTi  in  p'ig.  52  will  yield  a  pure  tone. 
By  means  of  the  tuning-fork  a  diagnosis  can  usually 
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be  made  between  disease  of  the  middle  and  internal 
ears.  In  a  normal  case  the  tuning-fork,  when  vibrating 
and  held  close  to  the  ear,  will  be  heard  more  distinctly 
and  louder  than  when  placed  against  the  mastoid  process 
or  on  the  side  of  the  skull,  the  proportion  being  about 
twx)  to  one  in  normal  hearing.  In  other  words,  the  aerial 
conduction  will  be  better  than  the  bony  conduction.  If 
the  finger  is  inserted  in  the  external  meatus,  the  sound 
will  be  intensified  on  the  closed  side  when  the  tuning- 
fork  is  placed  against  the  mastoid  process  or  on  the  top 
of  the  head  or  against  the  teeth.  The  same  is  true  of 
disease  involving  the  external  or  middle  ear.  In  a  case 
of  deafness,  when  if  is  found  that  a  patient  hears  the 

• 

Fig.  53. 


Blake's  tuning-fork. 


tuning-fork  better  by  the  air  than  by  the  bone,  it  is  fair 
to  assume  implication  of  the  sound-perceiving  apparatus; 
and  when  the  bone-conduction  is  lost,  it  is  certain  that 
labyrinthine  disease  exists.  Where  ctoe  tuning-fork 
alone  is  used,  the  tuning-fork  of  Blake,  512  v.  s.  (see 
Fig.  53),  is  to  be  preferred.  As  a  general  rule,  although 
there  are  exceptions,  the  higher  tuning-forks  are  heard 
much  better  by  aerial  conduction  than  the  lower  ones  in 
cases  of  disease  of  the  middle  ear. 

The  Galton  whistle  (Fig.  54)  is  especially  suited  for 
testing  the  perception  of  the  high  notes,  and  consists  of 
a  cylindrical  whistle.  By  turning  the  screw  the  note 
can  be  changed,  and  around  the  side  of  the  whistle  is 
a  scale  to  show  the  numbers.    The  w^histle  has  a  com- 
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pass  of  more  than  the  three  highest  octaves,  with  about 
6000  to  80,000  vibrations  per  set-ond.  Tn  some  patients 
tone  perception  for  certain  not«i  of  the  musical  scale 
is  diminished  or  entirelj-  lost.  Besides  the  Galton 
whistle,  the  Konig  rods  will  be  found  particularly 
useful.    They  consist  of  rods  or  cylinders  of  steel,  which 


are  of  different  lengths,  producing  vibrations  i>f  from 
20,000  to  80,000  in  the  second,  with  intervals  of  5,000 
vibrations.  They  Jirc  >ns]M-ndcd  at  each  end  by  a  loop 
of  fine  wire  <)r  silk  thread  and  t^trnok  with  a  steel  ham- 
mer OS  shown  in  Fig.  52,  7). 

The  ixiwcr  of  iRTtrplion  of  sound  transmitted  thniugh 
the  cnniial  ijuni's  iM-omiew  very  nuifh  diminishe<l  in  old 
age.  Accoitling  to  PoHtKcr,  after  the  sixtieth  year  the 
cases  are  rare  in  whi<^li  a  low-ticking  watch  is  heard 
through  the  cranial  Ixines. 

Rmsfc'a  Test  Ib  a  relative  duration  test,  and  is  based 
on  the  fact  that,  normally,  air  conduction  is  about  twice 
that  of  bone.  It  consists  in  placing  a  vibrating  tuning- 
fork  against  the  side  of  tlie  skull  or  mast4)id  process. 
When  the  suniid  is  no  longer  pereeivcd  by  Iwne-con- 
duction  tlie  ft)rk  siiould  be  held  close  to  tlie  auricle 
without  again  striking  it.  If  heard  again,  which  is 
the  case  in  the  normal  ear,  tJiis  is  cidle<l  the  potfUke 
Jiinni  test.     The  reverse  is  culled  the  nrgatire  Rinni 
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test.  The  test  is  of  particular  value  in  cases  of  con- 
siderable deafness  due  to  middle-ear  affections^  the 
negative  Rinn6  test  being  marked  in  these  cases  unless 
there  is  implication  of  the  labyrinth.  In  middle-ear 
affections  in  which  the  deafness  is  slight,  Weber's  test 
is  more  accurate. 

Weber's  Test.  A  vibrating  tuning-fork,  usually 
of  512  V.  s.,  is  held  on  the  median  line  of  the  skull,  or 
on  the  forehead  just  above  the  nose,  or  against  the  teeth, 
or  on  the  median  line  of  the  lower  jaw,  and  the  conclu- 
sion can  be  reached  as  to  whether  the  bone-conduction 
is  better  on  one  side  or  the  other.  With  both  Weber's 
and  Rinn6's  tests  in  ordinary  crises  of  deafness  a  diag- 
nosis should  be  made  between  disease  of  the  middle  ear 
and  labyrinth. 

Bing's  TI'>;t.  Bing's  Test  is  an  additional  or  modi- 
fied Wel>er's  test  for  determining  obstruction  in  the 
middle  ear,  and  dei>ends  on  the  so-called  secondary  per- 
ception of  a  note.  For  example,  if  a  vibrating  fork  is 
placed  on  the  skull  and  the  tone  is  perceived  by  the 
patient,  he  is  directed  to  signal  when  the  fork  is  no 
longer  heard ;  the  canal  is  then  to  be  cIoschI  by  the  finger 
without  undue  pressure,  when  the  note  should  be  heard 
again  if  the  middle  ear  is  free  from  obstniction. 

Schwabach's  Test  is  an  actual  duration  test  in 
which  Hartmann's  series  of  five  tuning-forks  is  used. 
The  forks  are  known  as  C=-  128,  O  =  256,  C"  512, 
C"  =  1024,  and  C'^=:2048  d.  v.  s.^^double  vibrations 
per  second.  The  method  consisti^  in  ascertaining  the 
number  of  seconds  the  patient  can  hear  each  fork  by  air- 
conduction  (A.  C.)  and  by  bone-conduetion  (B.  C).  For 
example,  a  fork  (say  C.)  is  held  close  to  the  external 
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auditory  meatus;  the  time  is  noted  the  instant  the 
vibrating  fork  is  held  near  the  meatus,  and  again 
when  the  patient  raises  his  hancl  to  indicate  that  the 
fork  is  no  longer  heard.  This  will  give  the  time  for 
A.  C.  The  same  fork  is  then  vibrated  again,  the  end  is 
held  firmly  against  the  skull  over  the  antrum  of  the 
same  side,  and  the  time  taken  and  recorded  as  before, 
which  will  represent  the  time  of  B.  C.  for  the  C  fork  on 
that  side. 

The  result  of  this  tost  in  a  case  of  normal  hearing  is 
shown  in  the  follo\ving  table  :  ^ 


C 

O 

C" 

('111 

C" 

A.  C. 

25 

13 

15 
I 

33 
13 

32 
13 

22 

B.  C. 

14 

Gelle's  Test  is  employed  for  the  purjwse  of  deter- 
mining the  mobility  of  the  ossicular  chain,  and  depends 
upon  the  fact  that  compression  of  the  air  in  the  exter- 
nal auditory  canal  will  fix  the  sta])cs  in  the  oval  win- 
dow, provided  there  is  no  opening  in  the  drum  mem- 
brane; or,  if  there  is  a  perforation,  the  Eustachian  tube 
is  closed. 

The  test  can  be  simply  performed  by  inserting  lightly 
the  moistened  finger  into  the  external  auditory  canal 
while  holding  a  vibrating  tuning  fork  on  the  mastoid 
process,  preferably  over  the  antrum.  If  the  fork  is 
heard  and  the  ossicular  chain  is  in  normal  condition, 


*  After  John  Vs,  Sheppard,  M.D.,  in  American  Text-Book  of  Diseases  of  Eye, 
Ear,  Nose,  and  Throat. 
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compression  of  the  air  in  the  canal  by  forcing  the  finger 
into  it  will  cause  the  fork  to  cease  to  be  heard,  but  the 
vibrations  will  again  be  apparent  when  the  air  is  re- 
Ituised. 

A  Sieglc's  otoscoi>e  (Fig.  42)  can  be  used  to  advan- 
tage for  compressing  the  air  in  the  canal  in  performing 
this  test. 

If  no  difference  in  the  sound  of  the  fork  is  appre- 
ciated by  the  patient  between  compression  and  relea^ 
of  the  air  in  the  cjmal,  it  is  fair  to  assume  that  the  mo- 
bility of  the  ossicles  is  impaired  or  lost. 

Occasionally  it  hai>pens,  although  rarely,  that  the 
vibrations  of  a  tuuing-fork  sound  one-quarter  or  one- 
half  a  tone  higher  in  one  ejir  than  the  other  (diplacums). 
This  is  probably  due  to  increased  tension  of  the 
labyrinthine  fluids  produced  by  pressure  of  the  stapes, 
or  it  may  be  due  to  congestion  of  the  labyrinth  itself. 
Oidy  one  ear  is  apt  to  be  affected,  and  it  is  an  easy 
matter  for  the  surgeon  to  determine  which  one  it  is 
by  holding  the  tuning-fork  close  to  his  own  ear,  so  that 
when  the  patient  sings  the  note  heard  he  recognizes 
which  side  is  affected. 

I  have  observed  this  j)henomenon  in  both  middle-eai 
and  labyrinthine  diseases.  In  the  former  the  treatment 
consists  of  inflation  of  the  middle  ear  by  means  of  the 
catheter,  and  of  aj)pn)priate  treatment  for  the  naso- 
pharynx, if  this  region  is  affected.  In  labyrinthine 
disease  I  have  seen  it  occur  in  a  patient  who  had  a 
severe  attack  of  influenza.  In  this  case  the  middle  ear 
was  not  involved,  and  the  symptoms  persisted  for  a 
long  time. 

A  case  of  otitis  media  catarrhal  is  chronica  at  the 
Vanderbil t  cl i  n ic ; 
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A  case  of  labyrinthine  disease  at  the  Vanderbilt  clinic  ; 
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CHAPTER    III. 

DISEASE.S  OF   TIIK   AURICLE. 
MALFOBIIATIONS. 

MAi.KiiitMATlo.s's  ul'  ill -^riin  iif  lii'jiriiig  niiiy  csLst 

aloiio    IIP    lie    assi K.'iiitw:l    witli    mall'oniiations    itf  other 


organs,  such  sis  want  of  dovcloimiont  of  the  eye  or  huIo 
of  the  faueon  tlic  same  side.     There  may  Im;  congenital 
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excessive  development  of  the  auricle,  the  development 
of  two  auricles  (polyotia),  or  so-called  auricular  append- 
ages. (See  Figs.  5.5,  50  and  57.)  According  to  fas- 
sells,  excessive  development  is  usually  limited  to  the 


(luriclc  itself,  wljilc  wiint  -if  development  i:*  apt  to  occur 
witli  ili'f'('<t  iif  develiipiiicnt  of  tlie  external  meatus  and 
tynipiiiHiin,  Ichs  t'nijuently  with  deCeet  of  tlie  intenml 
car.     TlnTc  may  lii'  cntiiv  ab-cnco  vi'  Ihc  nuriclej  nial- 


102 


MANUAL  OF  OTOLfKlY. 


foniiittiuii  or  absent-e  of  the  different  portions  of  the  ear, 
\\7,.,  the  lobule,  helix,  and  antihelix.  Imperfect  devel- 
opment (mJCTotia)  is  more  frequent  (Fig.  58).  The 
auricle  is  generally'  out  of  place  in  sueh  t-ases,  and  may 
resemble  a  cat's  ear:  the  lobule  is  at  times  adherent  to 
the  skin. 

Fin.  57. 


null  of  op«ralloii  for  polyot: 


I  have  reported  a  wise'  of  malformation  of  the  auri- 
cle in  whieh  I  performed  a  plaatie  operation  for  the 
cure  of  the  deformity,  wliieh  occurred  in  a  girl  of 
fourteen  years*.  The  auricle  was  attached  somewhat 
higher  than  the  normal  one  on  the  other  side,  and  hung 
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down  as  shown  in  Fig.  59.  The  hearing-distance  was 
considerably  affected.  The  operation  consisted  in  the 
removal  of  an  elliptical  portion  of  the  integument  and 
connective  tissue,  three-quarters  of  an  inch  in  width 
and  two  and  a  quarter  inches  long,  from  the  posterior 
and  upper  portions  of  the  auricle,  commencing  the 


Fig.  58. 


incii^ion  at  the  beginning  of  the  liclix  and  carrjiiig  it 
along  tiK>  fold  at  tlie  attiichmcnt  of  t)ie  niiricle  almost 
to  the  lobule,  wo  aw  to  leave  a»  Utile  sciir  as  possible. 
The  integument  and  connective  tissue  liiiving  been  dis- 
sected Dway,  tlie  cartilage  was  bent  Iwck  u]K)n  itself, 
but  not  divided,  and  the  different  folds  an<l  <lcpressions 
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on  the  auricle  were  brought  out  again  by  suturing  the 
raw  edges  of  the  wound.  It  was  necessary  to  keep  a 
pad  with  an  elastic  band  over  the  ear  for  a  short  time. 
The  result  was  excellent  and  the  hearing-distance  was 
improved  (Fig.  60).  This  operation  may  likewise  be 
performed  in  cases  of  very  prominent  auricles.  Con- 
genital deformities  are,  according  to  Virchow,  due  to 
early  disturbances  in  the  closure  of  the  first  branchial 
cleft,  and  are  often  associated  with  cleft  palate  and  other 
forms  of  arrest  of  development  in  the  facial  bones. 

A  fistula  aaii^  congenita  is  a  short,  blind  canal,  with 
a  lining  of  epithelium  which  secretes  a  whitish  or  milky 
fluid.  The  orifice  is  usually  visible  just  in  front  of  or 
below  the  tragus,  but  there  is  no  communication  with 
either  the  tympanum  or  the  external  auditory  canal. 

INJUBIES  OF   THE  AURICLE. 

Injuries  of  the  auricle  are  not  frequently  observed  by 
the  aural  surgeon,  as  patients  so  aflBicted  are  more  likely 
to  consult  the  general  surgeon.  Cuts,  bruises,  burns, 
occasionally  occur,  and  should  be  treated  according  to 
the  usual  surgical  procedures.  A  case  has  been  reported 
in  which  the  entire  auricle  was  bitten  off  by  a  horse. 
A  severe  case'  of  lacerated  wound  of  the  auricle  (Figs. 
61  and  62)  came  under  my  observation  a  short  time  ago. 
The  patient,  a  stableman,  thirty-nine  years  old,  while 
working  in  an  elevator,  fell  and  struck  the  side  of  his  head 
against  a  wagon.  The  lower  third  of  the  auricle  was 
almost  torn  off  and  the  wound  extended  into  the  cartilagi- 
nous canal  and  tragus.  From  fifteen  to  twenty-five 
stitches  were  required  to  bring  the  edges  of  the  wound  into 

» N.  Y.  Med.  Record.  Nov.  25, 1911. 
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apposition.  The  cartilage  was  not  included  in  the  sutures, 
only  the  integument.  Four  days  later  the  sutures  were 
removed,  and  the  wound  had  healed  by  first  intention. 
Traction  on  an  earring  occasionally  is  the  cause  of  a 
cleft  lobule.  The  wearing  of  brass  earrings  at  times 
sets  up  a  severe  inflammation  of  the  lobule,  and  in  a 
case  that  came  under  mv  observation  there  was  intense 
inflammation,  followed  by  sloughing  of  half  of  the 
lobule  on  each  side*.  Since  f(K)t-ball  has  become  so 
popular  a  game,  injuries  of  the  auricle  are  of  more  fre- 
quent o<!currence.  In  stitching  an  incused  wound,  it  is 
well  not  to  inclnde  the  cartilage,  but  simply  to  carry  the 
sutures  through  the  integument;  otherwise  there  is  a 
liabilitv  that  necrosis  of  the  cartilayre  may  occur. 

HiEMATOMA   AUBIS,   OR    OTHJEMATOMA. 

An  haematoma  is  the  name  applied  to  a  swelling,  of  a 
bluish-red  color,  which  is  due  to  a  sudden  effusion  of 
blood  between  the  cartilage  and  perichondrium,  and 
which  is  usually  caused  by  a  sudden  blow  on  the  ear, 
and  is  of  frequent  occurrence  among  boxers.  Such  a 
tumor  is  at  times  observed  among  the  insane,  and  for- 
merly it  was  supposed  to  be  due  to  ill-treatment.  This 
may  have  been  the  case  in  some  patients,  but  it  is  more 
probable  that  the  effusion  in  such  instances  is  caused  by 
tissue-changes  in  the  auricle  itself.  By  severing  the 
restiform  body  in  animals,  Brown-Se<j[uard  was  able  to 
produce  a  hemorrhage  in  the  auricle.  The  swelling, 
when  observed  immc»diately  after  its  appearance,  is  of 
a  bluish-red  color,  roundish  in  shape,  somewhat  hard, 
but   with    no   distinct    point   of  fluctuation.     In   some 
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instances  it  is  quite  soft  to  the  touch.  Othsematoma 
occurring  spontaneously  is  rarely  of  large  size,  while  in 
cases  due  to  traumatism  the  swelling  may  involve  the 
entire  auricle,  including  both  surfaces,  and  occlude  the 
external  meatus,  thus  producing  considerable  deafness. 
Generally,  the  swelling  involves  the  concha  and  fossae 
of  the  helix  and  antihclix,  but  not  the  lobule.  In 
othaematoma  due  to  traumatism  there  are  usually  pain, 
heat,  and  more  or  less  tenderness.  The  resulting  de- 
formity depends  very  much  on  the  extent  of  the  hem- 
orrhage and  the  injury  done  to  the  cartilage.  Othaema- 
toma should  not  l)e  confounded  with  perichondritis 
auricula?,  as  the  former  occurs  suddenly,  and  is  generally 
caused  by  a  blow. 

As  to  the  treatment,  when  the  swelling  is  slight,  the 
application  of  cooling  lotions,  such  as  the  lead  and 
opium  wash  or  Burow*s  solution — viz.,  R  Liq.  alumin. 
acetat.,  12  parts;  plumbi  acetat.,  i)  parts;  and  distilled 
water,  100  parts — may  cause  the  hiematoma  to  dis{ij)j>ear. 
It  is  much  better,  however,  especially  when  there  is 
much  swelling,  to  incise  the  tumor  at  once  and  turn 
out  the  blood-clots,  and  treat  the  wound  antiseptically. 
In  a  case  treated  recently  in  this  manner  the  cavity  of 
the  tumor  was  thoroughly  washe<l  out  with  a  1  :  10,000 
bichloride  solution,  and  the  edges  of  the  wound  sutured 
except  at  the  lowest  point,  where  a  small  tent  of  iodo- 
form gauze  was  inserted.  A  pad  and  bandage  were 
applied,  with  the  result  that  there  was  little  if  any 
deformity.  Massage  is  recommended  by  some,  but 
should  be  used  cautiously. 
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PEBICHONDBITIS   AUBICULiB. 

This  is  a  term  applied  to  an  acute  inflammation  of 
the  perichondrium,  giving  rise  to  a  swelling  which  is 
generally  hot  and  painful  to  the  touch,  of  a  darkish-red 
color,  and  varying  much  in  size  in  different  cases.  It 
is  usually  found  on  the  anterior  aspect  of  the  auricle, 
and  may  close  the  external  meatus,  and  thus  interfere 
seriously  with  the  hearing  on  the  affected  side.  If  an 
incision  were  made  in  one  of  these  tumors,  its  cavity 
would  be  found  filled  with  a  thick  vollowish  fluid,  less 
frequently  with  pus,  and  only  occasionally  are  there 
observed  a  few  re<l  blood-corpuscles.  The  perichon- 
drium becomes  detached  from  the  cartilage,  and  the 
latt<^r  and  the  surrounding  parts  are  greatly  inflamed, 
leading  to  more  or  less  thickening  of  the  tissues,  with 
deformitv  of  the  auricle.  If  an  incision  is  made  in 
the  tumor  and  a  ]>r()l)e  introduced,  the  cartilage  will 
frequently  be  found  denuded  and  roughened.  The 
inflammation  occasionally  has  its  starting-point  in  the 
external  meatus,  and  generally  involves  the  concha  and 
fossa  helicis,  but  does  not  extend  to  the  lobule. 

Perichondritis  should  be  distinguished  from  hsema- 
toma  (1)  by  the  fact  that  traumatism  is  not  apt  to  he 
the  cause  ;  (2)  in  perichondritis  the  inflammatory  symp- 
toms are  more  severe  and  the  development  of  the 
tumor  is  more  gradual ;  (3)  the  contents  of  the  swelling 
are  either  a  clear,  thick,  syrupy  fluid,  or  occasionally 
pus,  while  in  othaMnatonia  there  is  always  blood  at  first. 
In  the  later  stages  a  differential  diagnosis  becomes 
more  difficult,  as  an  otlueinatoma  may  also  contain  a 
clear  syrupy  fluid  or  pus.  The  deformity  is  quite 
marked  in  some  cases  of  j)erich()ndritis,  although  in 
some  few  instances  it  may  be  but  slight.     The  duration 
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\^  the  disease  N'aries  from  two  to  ten  weeks.  In  the 
^rlv  jttagi'  the  treatment  should  be  entirely  antiphlo- 
cistK\  omsisting  in  the  application  of  cooling  lotions, 
l^tnJ  and  opium  wash  or  Bu row's  solution.  I^ater,  the 
tumor  should  l)e  incised  as  soon  as  fluctuation  is  detected, 
aihi  tlumuigh  aseptic  precautions  should  be  observed. 
A  iwi  and  pri\ssure  bandage  will  be  found  beneficial 
in  simio  castas  as  well  as  massage.  Some  authors  advise 
tho  ust»  of  a  hyjKKlermic  needle  for  the  purjwse  of  with- 
drawing the  fluid,  and  afterwanl  injecting  into  the  cavity 
a  si>huion  of  tincture  of  iodine  one  j)art,  water  two  parts. 
After  allowing  it  to  remain  for  a  few  moments  it  should 
Ik*  withdrawn  by  means  of  a  syringe. 

CYSTS. 

Under  this  heading  cases  have  been  reported  in  which 
tumors  in  the  auricle  have  developed  without  appar- 
ent signs  of  inflammation.  The  contents  consist  of 
a  clear  fluid  without  any  floeculi  or  l)lood-a)rpuscles. 
As  for  a  diflferential  diagnosis  between  cysts  and  peri- 
chondritis, Hart  maun  considers  that  "  inflammatory 
phenomena  an*  altogether  absent  in  cases  of  cysts,  while 
perichondritis  is  accom])anied  with  redness,  heat,  and 
severe  pain.  The  appearance  of  the  secretion  in  peri- 
chondritis is  similar  to  that  in  cvsts,  vet  the  fluid  has 
an  unclean,  purulent  character  from  the  admixture  of 
pus-corpuscles.*'  Certain  changes  which  predispose  to 
the  formation  of  sanguineous  tumors  arc  found  in  the 
auricle,  especially  in  the  dyserasic  and  insane  as  well  as 
in  the  aged.  Hartmann  believes  that  the  pn)cess  of 
softening  which  has  been  described  by  different  authori- 
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ties  is  not  only  the  predisposing  cause  of  hsematoma, 
but  is  also  to  be  regarded  as  a  preliminary  stage  of 
simple   cyst-formation.      Cases   of   baematonia   due   to 
tniumatisin  occur  quite  frequently,  however,  where  there 
are  no  changes  in  the  cartilage. 

HTPEKSMIA. 

This  is  observed  in  sonic  cases  as  a  result  of  frostbite 
or  eczema,  or  other  cutaneous  diseases ;  also  in  patients 
of  a  neuropathic  and  hysterical  temperament,  and  in 
those  suffering  from  valvular  disease  of  the  heart.  Hy- 
peraemia  may  also  be  due  to  the  action  of  heat  or  cold. 
The  application  of  j)oiiltices  nuiy  also  prcnluce  an  hyper- 
aemic  condition  aud  lead  to  the  formation  of  small 
abscesses.  As  to  treatment,  the  cause  should  be  re- 
moved, if  possible,  by  coustitutional  measures.  Ijocally, 
the  lead  and  opium  wash  or  l^urow's  solution  is  to  be 
recommended. 

DERMATITIS. 

Inflammation  of  the  skin  of  the  auricle  may  be  due 
to  tlie  sting  of  insects,  the  effects  of  heat  or  cold,  or 
to  blows,  falls,  piercing  the  ears  for  earrings,  and 
mechanical  irritation  and  scalding.  The  inflammation 
may  be  very  slight,  or  severe  enough  to  lead  to  gan- 
grene. In  the  early  stage  antiphlogistic  treatment 
should  be  employed,  viz.,  by  making  applications  of 
cooling  lotions. 

ERYSIPELAS. 

According  to  some  ^vriters,  erysipelas  affecting  the 
auricle  may  occur  as  a  j)rimary  or   idiopathic  disease 
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from  cold  or  other  causes,  but  more  frequently  it  is  due 
to  an  extension  of  the  inflammation  from  the  surround- 
ing parts.  Leech-bites  sometimes  cause  erysipelatous 
inflammation^  as  well  as  injuries  to  the  walls  of  the 
external  auditory  canal,  in  persons  whose  general  health 
is  impaired.  In  the  light  of  modem  science,  it  is  now 
generally  admitted  that  erysipelas  is  due  to  invasion  by 
Fehleisen's  streptococcus  erysipelatis. 

Two  cases*  of  erysipelas  of  the  auricle  and  fisuje, 
occurring  as  a  complication  of  disease  of  the  ear  and 
secondary  to  it,  came  under  my  observation.  In  one 
the  patient  had  an  acute  suppurative  otitis  media,  and  two 
weeks  later  the  antitragus  became  tender  and  inflamed. 
On  the  following  day  the  entire  auricle  was  involved 
in  an  erj'sipelatous  inflammation,  and  was  twice  its 
natural  size.  The  auditorv  canal  was  not  involved, 
but  the  disease  extended  over  the  scalp  and  face. 
When  the  disease  first  appeared  the  discharge  from  the 
ear  l>ecame  scanty.  The  patient  had  a  chill  at  first, 
and  the  temperature  varied  from  100.5°  to  104.5°.  He 
complained  also  of  dizziness.  In  the  second  case  ery- 
sipelas of  the  auricle  followed  an  attack  of  acute  sup- 
purative otitis  media  and  furnncnlosis  of  the  external 
meatus.  The  erysipelatous  inflammation  spread  from 
the  tragus  of  the  left  ear  to  the  scalp  and  face,  and 
involved  the  right  ear  as  well.  This  patient  had  a 
tem{>erature  ranging  from  102.4°  to  104.6°.  In  lx)th 
cases  the  pulse  wa8  slow  and  full,  and  the  general 
health  was  below  par.  In  the  second  case  the  erysip- 
elas lasted  for  a  week.  It  is  also  probable  that  ery- 
sipelas of  the  pharynx  may  spread  to  the  face  by 
means  of  the  Eustachian  tube,  tjTnpanum,  and  external 

»  ArchiveB  of  Otology.  1887. 
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auditory-  canal.    It  occasionally  occurs  as  a  complication 
of  mastoid  disease. 

As  to  treatment,  I  have  seen  excellent  results  follow 
the  administration  of  drop-doses  of  tincture  of  aconite 
and  tincture  of  belladonna.  l/ocally,  the  lead  and  opiimi 
wash  or  Burow's  solution  should  be  applied,  or  25  to 
50  per  cent,  of  ichthyol  ointment. 

A  certain  projmrtion  of  cjises  will  do  well  under  the 
application  of  pure  ciirlx)lic  acid  and  alcohol,  but  this 
method  must  be  employed  with  groat  care,  and  as 
follows:  paint  small  areas  of  the  part  affected  with  pui'e 
carbolic  acid,  under  perfect  control  as  to  dripping  and 
running  on  the  skin  where  undesirable.  Allow  the 
acid  to  act  until  the  skin  whitens,  and  then  immediately 
kill  all  the  acid  with  95  per  cent,  alcoliol.  Continue  the 
application  of  the  acid  foHowed  by  alcohol  until  the 
entire  aff*ected  area  has  been  treated  and  one-half  inch  of 
healthy  skin  in  addition.  Any  dressing  subsequently 
applied  should  be  bland  and  changed  frecjuently. 

As  this  aff*eetion  is  due  to  the  streptococcus  erysipe- 
latis,  vaccines  have  been  used  to  combat  its  progress  and 
hasten  the  cure.  Stock  vaccine  is  used,  and  generally 
that  known  as  polyvalent  is  preferred,  which  is  made  up 
of  a  number  of  different  strains  of  streptococcus.  The  in- 
itial dose  recommended  is  from  10,000,000  to  20,000,000, 
given  subeutaneously  under  aseptic  conditions,  at  a  point 
far  removed  from  the  affV'ctcd  ar(»a.  On  the  second  dav 
5,000,000  to  1 0,000,000  are  injected,  according  to  the  se- 
verity of  the  disease,  and  after  this  5,000,000, 10,000,000, 
or  20,000,000  on  alternate  days  until  the  temperature 
has  been  normal  for  a  week,  assuming,  of  course,  that 
the  temperature  is  due  to  the  complicating  erysipelas. 
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The  clinical  sjTnptoms  are  the  guide  to  treatment,  and 
the  more  severe  the  case  the  smaller  the  dose.  The 
Hiss  I^eucocyte  Extracl*  has  been  used  by  some  otol- 
ogists with  success. 

For  further  particulars  in  reganl  to  this  matter  the 
rc^ader  is  referrtnl  to  works  on  Vaccine  Therapy. 

FBOSTBITE. 

If  the  auricle  is  frozen,  the  ear  becomes  yellowish 
w^iite  in  color,  and  in  extreme  cases,  if  actually  con- 
gealed, it  may  he  brittle.  To  restore  the  circulation  in 
the  parts,  the  j)atient  should  be  placed  in  a  cool  room, 
and  friction  aj)plicd,  very  gently  at  first,  to  the  auricle 
with  snow,  and  afterward  with  cold  water.  After  the 
re-establishment  of  the  circulation  warmer  water  may 
l)e  used.  In  favorable  cases  the  circulation  Iwcomes 
rev-established,  but  the  auricle  is  a])t  to  l)e  sensitive 
for  some  time  afterward.  AVhcre  the  auricle  has  been 
frozen  and  ])roper  treatment  has  not  been  carried  out, 
there  may  result  sc^vere  inflammation,  such  as  peri- 
chondritis, leading  ultimately  to  gangrene.  In  the 
latter  case  amj)utation  becomes  necessary.  Redness 
and  burning  of  the  auricle  n^sulting  from  frostbite 
should  \h}  treated  with  cooling  lotions;  when  chronic, 
by  the  local  application  of  iodized  collodion.  When 
the  skin  is  excoriated,  equal  ])arts  of  zinc  oxide  and 
l>oric  acid  should  l)e  dusted  over  the  parts.  When 
ulcerations  occur  as  well  as  ginigrcne,  general  surgical 
procedures  should  be  adopted. 

»  Hua  and  Duyer:  New  York  Med.  Record.  September  13,  1913. 
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ECZEMA,  ACUTE   AND   CHBONIO. 

Eczema  affecting  the  auricle  is  very  similar  to  the 
disease  occurring  elsewhere,  except  that  the  hearing  is 
liable  to  be  affected,  especially  when  the  auditory  canal 
and  membrana  tympani  are  involved.  The  varieties 
are  the  erythematous,  vesicular,  pustular,  and  squa- 
mous. The  disease  may  be  acute  or  chronic,  although 
the  former  is  more  usual ;  it  may  attack  all  ages  and  both 
sexes,  but  is  more  frequent  among  children  and  females. 
Eczema  occurring  about  the  pinna  may  be  idiopathic 
or  secondary  to  tliat  occurring  alx)ut  the  head  or  face. 
In  the  acute  idiopathic  variety  one  or  both  auricles 
may  be  attacked,  or  tlie  disease  may  be  limited  to  one 
side.  The  auditory  canal  may  or  may  not  be  involved. 
In  the  acute  stage  the  oars  are  usually  swollen,  the  seat 
of  much  burning  and  itcliing,  and  covered  by  vesicles 
or  pustules,  whi(;h  may  bocoine  dry  and  tlnis  envelop 
the  auricle  with  unsightly  crusts.  The  auricle,  in  con- 
sequence, becomes  deformcMl  and  unshapely ;  the  meatus 
may  be  closed  by  the  collection  of  crusts  or  through 
swelling  of  the  j)arts,  and,  as  a  result,  the  hearing 
becomes  impaired,  so  that  a  sense  of  fulness  in  the 
ears  and  tinnitus  are  often  complained  of.  Painful 
rhagades  may  be  found  behind  the  ear.  In  chronic 
cases  the  auricle  may  be  considerably  thickened,  leading 
to  deformity  and  stenosis  of  the  external  meatus  (Fig. 
63).  In  children  eczema  is  aggravated  by  uncleanli- 
ness,  by  picking  at  the  oar,  and  by  the  use  of  unsuitable 
head-coverings,  by  which  moans  the  ears  are  pressed 
against  the  side  of  the  head,  thus  (»ausing  an  eczema 
intertrigo  through  friction  of  the  surfaces.     Anything 
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that  tends  to  impair  the  ^neral  health,  such  as  den- 
tition, will  act  as  an  exciting  cause. 

An  artificial  eczema  is  frequentl\'  due  to  the  instilla- 
tion of  improper  ear-drops,  an  excoriating  discharge 
from  the  ear,  the  effects  of  heat  and  cold,  and,  espe- 
cially in  children,  to  pediculi  ahout  the  head. 

Particular  attention  should  be  paid  to  the  patient's 
general  health.     The  urine  should  be  examined  for 

Fio.  63. 


albumin  or  sugar.  Piiiretics  and  alkahne  waters  are 
required  for  those  of  a  gouty  or  rheumatic  diathesis. 
In  scrofulous  children,  eod-Hver  oil,  s\Tup  of  the  iodide 
of  iron,  and  the  compound  syrup  of  the  hvpophosphites 
should  be  prescribed.  In  chmnic  eczema.  Fowler's 
solution  of  an-enic  should  be  administers!.  Naso- 
pbarjTigeal  catarrh,  or  middle-ear  disease,  if  it  exists, 
should  receive  careful  tivatment,  and  the  condition 
of  the  mouth  should  be  noted,  to  see  that  there  is 
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no  dental  irritation.  As  regards  local  treatment,  the 
of&einal  zinc  ointment  will  be  found  all  that  is  required, 
the  unguentum  diachyli  of  Hebra  or  Lassar's  paste: 
IJ  inc.  oxid.,  amyl.,  aa  Sij;  acid,  salicylic,  grs.  v; 
vaseline  alb.,  5ss. — M.  The  crusts  should  first  be 
removed  with  sterile  olive  oil  and  then  the  parts  well 
rubbed  several  times  a  day  with  the  ointment.  When 
the  auditory  canal  is  invaded,  the  crusts  and  scales 
should  be  removed  gently  with  curettes,  and  then  the 
zinc  ointment  or  Lassar's  paste  applied,  or,  what  is 
better,  the  canal  may  be  dusted  with  a  powder  composed 
of  equal  parts  of  zinc  oxide  and  boric  acid.  Occasion- 
ally it  will  be  necessarv  to  remove  the  scales  from  the 
meatus  by  syringing;  but,  if  possible,  no  water  should 
be  used.  In  eczema  intertrigo  occurring  behind  the 
ears,  especially  in  children,  the  scales  should  first  be 
removed  by  means  of  sterile  cotton  soaked  in  sterile 
olive  oil  or  vaseline,  and  then  powdered  stearate  of 
zinc  or  subnitrate  of  bismuth  should  be  applied. 
Should  the  disease  show  a  tendency  to  become  chronic, 
especially  if  there  is  any  thickening,  the  following 
ointment  will  answer  well:  Acidi  tannici,  5j;  vaselini, 
5j. — M.  Or  the  following:  I^  zinc,  oxid.,  amyl.,  aa 
3ij;  acid,  salicylic,  grs.  v;  sulph.  pnecip.  ol.  rusci,  aa 
grs.  xxv;  vaselin.  alb.,  5  ss. — M.  In  making  applications 
to  the  external  auditory  canal,  great  care  should  be  taken 
not  to  injure  the  membrana  tympani.  Another  oint- 
ment for  a  dry  and  scaly  eczema  of  the  external  meatus 
is  the  following:  Acidi  salicylici,  gr.  j;  tr.  benzoini, 
gtt.  ij;  ung.  roste,  Sj. — M. 

In  such  cases  benefit  will  often  follow  the  application 
of  a  solution  of  nitrate  of  silver,  grs.  x-xx  to  water  3i» 
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or  of  acetum  cantharidis;  but  in  painting  the  canal  with 
the  latter,  great  care  should  be  exercised  not  to  touch 
the  membrana  timpani.  Ointments  containing  tar  or 
white  precipitate  of  mercury  are  occasionally  indicated 
in  chronic  eczema. 

The  following  skin  diseases  are  also  observed  at  times 
on  the  auricle,  associated  with  the  same  diseases  else- 
where on  the  body — viz.,  herpes  zoster,  lupus,  erythema, 
porrigo  contagiosa,  hehul,  molluscum  fihrosum,  tinea  ton- 
surans, for  the  treatment  of  which  the  reader  is  referred 
to  the  standard  works  on  dermatology. 

Ossificat'wn  of  the  auricle  as  a  result  of  perichondritis 
has  been  reported,  but  is  of  very  rare  occurrence. 

Deposition  of  the  urates  is  noticed  occasionally  in  the 
auricle  of  a  gouty  subject. 

Herpes  zoster,  affecting  for  the  most  part  the  ante- 
rior surface  of  the  auricle  and  the  external  auditory 
canal,  has  been  described  bv  Ramsav  Hunt.^  Involve- 
ment  of  the  geniculate  ganglion  causes  the  severe  pain 
and  the  herpes.  When  the  motor  fibres  of  the  facial 
nerve  are  involved,  facial  paralysis  occurs.  In  some 
cases  loss  of  hearing  is  noticed  while  in  other  instances, 
in  addition  to  deafness,  other  sj-mptoms  are  vertigo, 
vomiting,  a  staggering  gait  and  tinnitus. 

TUMORS  OF  THE  AURICLE. 

Under  this  heading  may  be  mentioned  abscess,  ather- 
0171  a  or  sebaceous  cyst,  fibroma,  myxofibroma,  malignant 
growths,  dermoid  cysts,  warts,  papilloma,  angioma,  lipoma, 
nwvus  matemus,  aneurism al  dilatation  of  arteries,  and 
cornu  cutaneuin, 

1  Journal  of  Nervous  and  Mental  DiseaM,  1911,  and  American  Journal  of 
the  Medical  Sciences,  August,  19C8. 
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Atheroma,  or  Sebaceoi's  Cyst,  is  due  to  the 
blocking  of  a  sebaceoiia  gland  and  the  rapid  increase 
of  its  contents.    It  is  usually  found  in  the  integument 

Fig,  M. 


jubt  ix'hiiid  tlif  K>l>ii]f  aiul  cliisi'  lo  it,  or  in  the  hjbule 
itself.  The  cyst  should  be  removed  with  its  sac  entire, 
if  |Nissibie.  When  the  sac  cannot  be  Jissectcd  out,  the 
walls  of  the  oyAt  should  be  curetted,  so  as  to  ivmove 
every  trace  of  the  sac  as  well  as  any  purulent  or  cheesy 
matter.     (Fig.  64.) 

FiBRO.MA.  Cases  of  fibroma  are  observed  at  times, 
the  growth,  as  a  rule,  involving  the  lobule.  The  di&- 
eafie  may  affect  one  or  both  lobules,  and  is  occasionally 
due  to  piercing  the  ears,  and  ia  found  quite  frequently 
in  n^ro  women.  A  tibromii  is  matte  up  of  fibrous 
connective  tissue,  with  an  ociasioual  admixture  of 
mucous  tissue ;  it  is  of  a  round  or  globular  sliape,  some- 
what movable,  and  of  more  or  le.**  firm  cousisteney. 
Ailer  total  removal  the  tumor  is  not  apt  to  recur.  I  have 
reported  a  case  cf  a  tihronia  affecting  the  lobule  of  each 
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auricle  in  the  ])erson  of  a  jtirl,  aged  sevcTitreii,  who  had 
had  her  ears  (Hcrced  fimr  years  i)rcvi(Hi>Iy,  and  innnedi- 
atelyafterwardthelobnlesliegaii  kienlarj^i'.  Another  case 
recently  <'amc  til  my  atbnition  iit  the  Vanderhiltdinic  of  a 
negress,  twenty  yisii-s  i)f  njro,  wlio  liad  n  filiiMnui  "f  eiich 


lobitle,  the  right  one  about  three-eighths  of  an  inch 
in  diameter,  and  the  left  ennHidenibly  smaller.  Both 
tumors  were  on  the  posterior  surfiioe  and  appenR^l  to 
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have  had  theh*  origin  from  scar  tissue  due  to  piercing 
the  ears  for  earrings  two  years  previously.  The  tumors 
did  not  appear  to  develop  sufficiently  for  the  patient 
to  notice  them  until  eighteen  months  later.  (See  Fig. 
65.) 

Dermoids  occasionally  occur.  They  have  a  capsule 
of  connective  tissue  lined  with  epithelium  and  elements 
of  the  skin,  including  hair  follicles  and  fine  hairs.  The 
contents  consist  of  exfoliated  epithelium,  hairs,  choles- 
terin  crystals,  fat  and  a  liberal  quantity  of  serum. 

Epithelioma  at  times  attacks  the  external  meatus 
primarily  but  is  more  likely  to  spread  to  the  canal  from 
the  auricle  or  face.  It  has  been  known  to  follow  frost- 
bite of  the  pinna.  In  those  cases  in  which  excision  has 
failed  to  effect  a  cure,  the  x-ray  and  radium  have  been 
used  of  late  years  with  apparent  success  by  some 
observers  while  others  have  met  with  failures,  and  it  is 
too  early  as  yet  to  draw  any  definite  conclusions  as  to  the 
value  of  either  method  of  treatment  in  establishing  a 
permanent  cure. 

The  other  growths  sometimes  noticed  in  the  auricle, 
and  previously  mentioned,  should  be  excised,  if  possible, 
and  treated  on  general  surgical  principles.  Among  the 
less  frequent  tumors  that  are  occasionally  observed  may 
be  mentioned,  cylindroma,  or  myxoma  cartilagineum, 
originating  in  the  cartilaginous  nieatti^y  and  enchonr 
drofiia,  having  its  origin  from  the  cartilaginous  portion 
of  the  external  auditory  canal. 

SYPHILITIC  DISEASES. 

Chancres  and  Gummata  have  been  found  on  the 
auricle,  but  very  infrequently. 
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Tubercular  Syphilides  on  the  auricle  have  been 
reported,  and  these  may  lead  to  deep  ulcerations. 

Papular,  Pustular,  and  Squamous  eruptions  are 
observed,  but  usually  in  connection  with  similar  erup- 
tions about  the  scalp  and  forehead. 


CHAPTER   IV. 

DISEASES  OF  THE  EXTERNAL  AUDITORY  CANAL. 

MALFOBMATIONS. 

Excesses  of  development  occur  among  the  malforma- 
tions of  the  external  auditory  meatus,  such  as  unusual 
dilatation  and  a  double  condition  of  the  auditory  canal. 
There  may  be  two  separate  canals,  or  a  blind  canal 
behind  the  normal  one. 

Much  more  frequeut,  however,  are  the  defects  in  the 
formation  of  the  auditory  canal  which  usually  are  asso- 
ciated not  onlv  with  defects  of  the  auricle,  but  also  with 
defects  of  the  middle  ear,  and  frecjuently  with  arrest  of 
development  of  the  cranial  lM)nes.  The  canal  may  be 
very  narrow  or  absent,  with  simj^ly  a  depression  where 
the  meatus  should  exist.  The  contraction  may  be  bony 
or  membranous,  usually  the  former.  The  hearing  in 
such  cases  varies  according  to  the  amount  of  atresia,  but 
even  when  there  is  complete  occlusion,  if  the  labyrinth 
is  normal  on  the  affected  side,  there  will  remain  some 
hearing  power. 

As  to  the  pro])riety  of  operating  on  such  cases,  the 
general  opinion  is  decidedly  against  any  such  procedure, 
unless  there  is  some  urgent  necessity  for  the  operation, 
esj>ecially  if  the  patient  has  one  gooil  ear.  Even  when 
there  seems  to  be  every  indication  that  a  bony  canal 
exists  beneath  the  integument,  the   surgeon  will  often 
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l>e  disappointed  if  he  attempts  an  operation.  When 
an  operation  is  perfornieil,  a  crucial  incision  should  be 
made  through  the  soft  parts  down  to  the  l)one,  and  a 
silver  tube  should  be  inserted,  to  keep  the  passage  open, 
in  such  cases  there  is  always  difficulty  in  accomplishing 
tins,  as  granulations  form  rapidly  and  have  a  tendency 
<o/orce  the  tube  out. 

OTITIS  EXTERNA  DIFFUSA  ACUTA,  OR  ACUTE 
DIFFUSE  INFLAMMATION  OF  THE  EXTERNAL 
AUDITORY  CANAL. 

Acute  diflFuse  inflammation  of  the  external  auditory 
canal  may  occur  as  a  result  of  the  instillation  of  im- 
pro{>er  solutions  into  the  ear,  and  in  a  case  under  my 
observation  "St.  Jacob's  Oil"  caused  acute  inflamma- 
tion of  the  external  mcjitus,  as  well  as  of  the  middle 
ear.  Scratching  the  canal  with  hairpins  and  other  such 
instruments,  to  relieve  itching,  frequently  causes  diffuse 
inflammation.  Sea-l)athing  is  another  cause.  As  an 
idiopathic  disease,  I  believe  this  affection  to  be  extremely 
infrequent,  although  cases  do  occur,  followed  by  suppu- 
ration, in  which  the  middle  ear  is  not  involved.  Diffuse 
inflammation  of  the  external  meatus  is  of  common 
occurrence  in  cases  of  middle-eiir  suppuration  when 
the  discharge  is  acrid ;  also  in  cases  of  furuncular  in- 
flammation of  the  external  auditory  canal. 

Symptoms.  In  the  early  stage  the  meatus  is  greatly 
congested,  especially  so  about  the  bony  canal  and  exter- 
nal layer  of  the  drumhead.  The  cartilaginous  jwrtion 
may  in  some  cases  be  so  swollen  that  but  little  of  the 
osseous  canal  is  visil>le.  The  external  meatus  becomes 
very  narrow  from  the  swelling  of  the  tissues,  and  the 
dermal   layer,  being  white   and   sodden  from  a  serous 
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discharge,  peels  off,  leaving  the  canal  and  drumhead 
extremely  red  and  excoriated.  Frequently  the  dermal 
layer  peels  off,  and  may  be  removed  by  syringing  in  the 
form  of  the  canal.  On  microscopical  examination  of 
the  dermal  lining  micrococci  will  be  found.  After  re- 
moval of  the  finger-like  tube  the  canal  and  drumhead 
will  be  found  greatly  congested  and  all  landmarks  of 
the  latter  will  be  absent,  so  that  the  boundary  between 
the  membrana  tympani  and  canal  is  lost. 

The  subjective  syviptams  are  radiating  ])ains,  especially 
when  moving  the  jaw,  and  when  the  surgeon  makes 
pressure  on  the  tissues  in  front  of  the  tragus.  In  some 
cases  there  are  tinnitus  and  dizziness ;  in  others,  a  sense 
of  itching  in  the  canal  precedes  the  inflammation. 

The  duration  of  the  attack  varies  from  a  few  days  to 
two  weeks,  or  longer  if  the  disease  becomes  chronic. 
The  degree  of  deafness  will  depend  very  much  on  the 
severity  of  the  inflammation.  When  the  canal  is  very 
much  narrowed  and  filled  with  dermal  scales,  or  the 
outer  layer  of  the  drumhead  is  swollen,  there  will  be 
considerable  interference  with  the  function  of  hearing. 

Instead  of  recovery  ensuing  in  due  time,  there  may 
be  several  exacerbations,  or  ulceration  may  develop  on 
the  drumhead,  leading  to  perforation  of  the  membrane 
from  without  inward ;  or  ulceration  may  occur  on  the 
osseous  canal,  and  granulations  may  spring  up  from  the 
exj)osed  bone.  If  the  disease  becomes  chronicy  there  is 
usually  a  thick,  offensive  discharge,  containing  scales  of 
epidermis  and  pus-cells  with  micrococci.  As  the  drum- 
head appears  dullish  red,  difficulty  will  be  experienced 
in  making  a  differential  diagnosis  between  diffuse  inflam- 
mation and  chronic  otitis  media  purulenta,  especially  if 
there  are  granulations  on  the  drumhead.  There  may  be 
granulations  and  ulcerations  on  the  walls  of  the  canal, 
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which  may  lead  to  the  formation  of  membranous  bands, 
thus  causing  atresia  of  the  external  meatus. 

As  a  result  of  chronic  diffuse  inflammation,  there 
may  follow  hy|KTtrophy  of  the  cutis  or  periostitis  of 
the  bony  meatus,  as  well  as  caries  and  necrosis.  In 
some  instances  the  inflammation  may  extend  to  the 
parotid  gland. 

Treatment.  In  acute  cases  in  which  the  inflammation 
and  pain  are  not  severe,  a  saturated  solution  of  boric 
acid  should  Ih)  instilled  frequently  into  the  ear.  When 
the  inflammation  is  severe,  however,  the  artificial  leech 
should  be  applied  close  to  the  tragus,  and  drops  of  a  4 
per  cent,  solution  of  cocaine  in  sterile  oil,  or  a  10  per  cent, 
solution  of  opium  in  sterile  oil,  should  be  used.  If  the 
canal  becomes  very  narrow  from  swelling,  free  incisions 
should  be  made  through  the  skin  and  periosteum.  After 
the  acute  symptoms  liave  subsided,  especially  if  there 
is  much  discharge,  and  after  n'moving  all  pus  and  scales 
from  the  meatus  by  means  of  the  syringe  and  curettes, 
boric  acid  jK)wder  should  be  insufflated,  or  a  powder 
containing  equal  jxirts  of  l)oric  acid  and  zinc  oxide. 
Urbantschitsch  has  used  with  excellent  results  an  oint- 
ment containing  thigenol  3  to  4  parts ;  lanoline,  vase- 
line, each  10  partes.  It  lias  a  cauterizing  effect  so 
that  its  action  must  be  watclKHl.  ^^'hen  the  disease  has 
become  chronic,  and  esjiecially  if  there  are  granulations, 
alcohol  drops  (cither  j)ure  alcohol  or  diluted  one-half 
with  water  and  containing  boric  acid,  grs.  xx  to  ,y) 
should  be  used.  In  some  cases  in  which  granulations 
arise  from  bare  bone,  these  should  be  removed  with  a 
sharp  spoon  and  tlie  bone  scniped.  In  other  cases  the 
granulations  may  bo  cauterized  with  nitrate  of  silver  or 
chromic  acid  fused  on  the  end  of  a  probe. 
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OTITIS  EXTERNA  OIBOUMSOBIPTA  AOUTA,  OB 
AOUTE  OIBOUMSOBIBED  INFLAMMATION  OF 
THE  EXTERNAL  AUDITOBY  CANAL,  OB  FUBUN- 
OULOSIS. 

This  18  quite  a  common  complaint,  especially  among 
those  who  are  suffering  from  impaired  health,  and  it  is 
occasionally  observed  among  diabetic  patients.  Fur- 
uncles, however,  are  found  at  times  in  the  case  of  those 
who  are  strong  and  healthy,  but  children  are  usually 
free  from  them.  Mechanical  irritation  of  any  kind  may 
be  the  exciting  cause  of  a  furuncle,  such  as  too  frequent 
syringing,  scratching  the  ear  with  a  hair-pin  or  some 
other  instrument,  to  relieve  itching  of  the  external 
meatus.  Furuncles  may  develop  during  the  course  of 
chronic  purulent  otitis  media,  or  as  a  result  of  chronic 
eczema  of  the  external  meatus.  There  is  undoubtedly 
a  micro-organism  present  to  account  for  the  inflam- 
mation, most  frequently  the  Staphylococcus  pyogenes 
aureus  and  albus,  whicli,  according  to  Ijocwenberg,  finds 
its  way  into  the  superficial  layers  or  deeper  parts  of  the 
skin  by  means  of  the  hair-follicles  or  glands.  The  seat 
of  the  inflammation  is,  as  a  rule,  in  the  cartilaginous 
portion  of  the  external  auditory  canal. 

Symptoms.  Pain  is  a  prominent  symptom,  varying 
in  intensity  acconling  as  to  whether  the  furuncle  is 
seated  in  the  superficial  layer  of  the  cutis  or  in  the 
deeper  parts.  The  patient  usually  experiences  great 
jKiin  on  moving  the  jaw  and  on  making  slight  trac- 
tion upon  the  auricle.  The  pain  is  generally  very  severe, 
and  keeps  the  patient  from  getting  any  rest  at  night. 
There  is  usually  loss  of  appetite,  and  fever  may  or 
may  not  occur.     When  the  drumhead  is  involved,  or 
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when  the  lumen  of  the  canal  is  closed  by  a  funmcle, 
tinnitus  ami  deafness  will  be  complained  of.  Another 
cause  of  deafness  is  the  bliK-'king  up  of  the  meatus  with 
pus  and  scales.  The  seat  of  the  furuncle  is  usually  on 
the  anterior  inferior  wall  of  the  airtilaginous  meatus, 
although  there  may  be  si»veral  funnich^.  When  situated 
on  the  anterior  wall,  |xiin  is  usiudly  complained  of 
when  pressure  is  made  on  the  tragus.  WTien  on  the 
posterior  wall,  however,  there  are  ver^'  often  consider- 
able swelling  and  ro<lni*ss  of  the  tissues  over  the  mastoid 
pn>cess,  which  symptoms  are  fre<|uently  mistaken  for 
msistoid  disease  if  a  can»ful  examination  of  the  external 
auditorv  canal  is  not  made. 

In  a  case  recently  seen  in  consultation,  which  pre- 
sentetl  certain  symptoms  of  mastoid  dist^se,  the  tissues 
were  hanl,  brawny,  and  anlcniatons,  not  only  over  the 
mastoid  pnxi^s,  but  also  in  the  nock.  The  cartilaginous 
canal  was  slightly  n^l  and  tinder,  and  its  calibre  some- 
what diminished.  No  furunolo  <»uld  be  seen.  There 
was  some  nnlness  of  Shrapnell's  meiiil>rane.  The  hear- 
ing was  but  slightly  aftWteil.  The  patient  was  a  man, 
sixtv-five  vears  of  asrc,  br^iken  down  in  hrtdth,  and  he 
had  latelv  had  si^veral  Ix^iLs  on  the  Ixu^k  of  his  neck* 
The  hard  antl  brawnv  tissues  behind  the  auricle  were 
freelv  incised  down  to  the  bone.  A  few  davs  later  a 
furuncle  develojHxl  in  the  cartilaginous  jwrtion  of  the 
external  meatus,  proving  the  c:ise  to  Im?  one  of  furuncu- 
losis  of  the  external  auditon*  cimal. 

After  from  three  to  five  davs  the  furuncle  will  break 

m 

down  and  discharge  pus ;  the  more  su|H^rficial  the  fur- 
uncle the  more  n^dilv  will  it  disrharsri*  into  the  meatus. 

m 

Occ:isionallv  the  funincular  inflammation  will  subside 
without  bursting.     After  evacuation  of  the  pus  then*  is 
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usually  immediate  relief,  viz.,  the  pain  and  other  symp- 
toms subside.  This  is  not  an  invariable  rule,  however, 
for  at  times  exacerbations  occur,  and  other  furuncles 
follow  one  another  as  a  result  of  the  invasion  of  tlic 
follicles  or  glands  by  the  staphylococci.  At  times 
there  will  remain  redness  of  the  canal  and  infiltration 
of  the  tissues  after  the  abscess  has  subsidcKl,  and  occ4i- 
sionally  granulation-tissue  springs  from  the  opening  in 
the  furuncle,  which  neceasitates  its  removal  with  the 
curette  or  snare. 

There  is  usually  no  difficulty  in  making  a  diagnosis 
of  furunculosis,  especially  if  a  probe  is  used  to  touch 
the  parts.  A  [>olyj)us  is  sometimes  mistaken  for  a 
furuncle,  and  so  is  an  exostosis,  but  the  latter  when 
touched  with  a  probe  will  seem  hard  and  bony. 

Treatment.  In  the  early  stage,  esjK'cially  if  the  pain 
is  severe,  the  artificial  leech  should  be  applied,  and  in 
some  cases  I^eiter^s  coil  will  be  found  useful.  Good 
results  frequently  are  obtained  by  soaking  a  tamjwn  of 
cotton  in  a  solution  of  menthol  1-5,  or  earl)olic  glycerin 
1—40,  and  intrcKlucing  it  in  the  canal  to  cause  pressure. 
The  tamjK)n  is  kept  in  place  for  a  day  if  possible  and 
then  should  be  removed.  The  following  solution  of 
Burow  when  warmed  and  dropj)ed  into  the  ear  will 
often  abort  the  disease ;  I^  Liq.  alumin.  acetat.,  12 
parts,  plumbi  acetat.,  5  parts,  and  distilled  water  100 
parts.  An  excellent  method  is  to  pack  the  external 
auditory  canal  with  a  narrow  strip  of  gauze  soaked  in  a 
4  per  cent,  solution  of  aluminum  acetate,  and  then  to 
have  the  patient  keep  the  gauze  constantly  moist  by 
dropping  some  of  the  same  solution  into  the  canal. 
When  the  furuncle  is  deep-seated  and  very  painful, 

an  early  and  free  incision  should  be  made  in  the  abscess, 
9 
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and  also  in  all  cases  in  which  fluctuation  can  be  detected, 
as  well  as  in  those  in  which  the  abscess  has  burst  spon- 
taneously, but  in  which  the  opening  is  small.  After 
incising  the  furuncle  it  is  advisable  to  press  out  any 
core  that  it  may  contain  and  then  to  syrmge  the  external 
meatus  with  a  1 :  3000  bichloride  of  mercury  solution, 
and  to  direct  the  patient  to  instil  into  the  ear  a  wann 
saturated  boric  acid  solution  frequently  during  the  day. 

After  the  acute  symptoms  have  subsided  the  patient 
should  be  directed  to  paint  the  canal  with  carbolic 
glycerin  \\  :40),  or  to  instil  drops  of  bichloride  of 
mercury  or  boric  acid  solution,  in  order  to  prevent  the 
bacteria  from  advancing  further,  and  this  treatment 
should  be  continued  for  some  time. 

Owing  to  the  debilitated  and  ana}mic  condition  fre- 
quently observed  among  these  patiiMits,  particular  atten- 
tion should  be  paid  to  the  general  health.  When  the 
furuncle  first  appears,  it  is  advisable  to  give  the  patient 
several  small  doses  of  calomel,  to  j)nKluce  a  slight  laxa- 
tive effect.  The  sulphide  i>f  calcium,  in  one-twentieth 
to  one-tenth  grain  doses,  administered  every  three  hours, 
has  seemed  to  me  io  have  a  curative  effect  in  many 
cases.  For  chlorotic  females  large  doses  of  iron  should 
be  prescribed,  and  the  diet  should  be  a  nourishing  one. 
Cod-liver  oil  and  the  syrup  of  the  hypophosphites  are 
also  useful.  Of  late,  vaccines  have  been  used  in  this 
affection,  and  the  rejK)rts  have  been  quite  favorable.  As 
the  germ  is  generally  staphylococcus  (less  frequently  a 
combination  of  staphylococcus  and  streptococcus)  stock 
vaccines  have  been  used,  but  it  is  generally  conceded  that 
autogenous  vaccines  are  preferable.  The  initial  dose  of 
staphylococcus  vaccine  is  50,000,000  to  100,000,000, 
injected  into  the  subcutaneous  tissue  of  the  arm   under 
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Strictly  aseptic  conditions.  The  inoculation  is  repeated 
at  intervals  of  from  three  days  to  a  week,  depending  upon 
the  reaction  obtained.  The  patient  is  to  be  carefully 
watched  and  the  dose  graduated  to  suit  the  case. 

In  streptococcus  cases  the  dose  is  from  5,000,000  to 
10,000,000.  After  the  disappearance  of  the  furuncle  the 
patient  will  often  complain  of  considerable  irritation  and 
itching  about  the  external  meatus.  To  relieve  this,  oint- 
ments containing  boric  acid  or  white  precipitate  of  mer- 
cury should  be  applied  very  lightly  to  the  canal. 

OTITIS  EXTERNA  HEMORRHAGICA  —  HEMOB- 
RHAOIG  INFLAMMATION  OF  THE  EXTERNAL 
AUDITORY  CANAL. 

There  seems  to  he  a  difference  of  opinion  among 
otologists  as  to  th(»  si^nificiiiice  of  heniorrliagic  vesicles 
on  the  walls  of  the  l)oiiy  auditory  cjinal.  The  majority 
of  writers,  if  thev  mention  the  occurrence  of  these  ves- 
icles  at  all,  attach  no  particular  im])ortance  to  them, 
considering  them  for  tlie  most  part  as  evidence  of 
middle-ear  inflammation.  Tliat  these  vesicles  are  found 
in  the  canal  in  eases  of  severe  inflammation,  no  one  will 
deny  who  has  had  much  experience  in  the  treatment  of 
aural  cases.  I  have  likewise  seen  several  cases,  which 
I  have  reported/  in  which  such  effusions  of  blood 
occurred  independently  of  any  middle-ear  inflammation, 
and  to  my  mind  constituted  a  hemorrhagic  inflammation 
of  the  auditory  canal.  At  first  there  are  usually  some 
pain,  slight  deafness,  and  tinnitus.  On  examination 
there  will  be  found  one  or  more  elongated  swellings 
in  the  bony  canal,  usually  on  its  inferior  wall,  and  ex- 

»  Archives  of  Otology,  1890,  vol.  xix,  No.  1. 
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tnuHiiK  to  the  drumhead  on  one  side  and  to  the  cartil- 
HKinous  meatus  on  the  other.  At  times  a  vesicle  is  seen 
on  the  niembmna  tympani.  The  vesicle  is  due  to  in- 
tlauunation  of  the  cutis,  the  dermal  layer  being  raised 
hv  the  siuiguineoiis  fluid.  The  vesicles  are  soft  when 
touoluHl  with  a  pn)be,  and  are  easily  punctured.  The 
inHaniination,  as  a  rule,  reaches  its  height  on  the  third 
dav,  and  the  duration  of  the  disc»ase  is  from  eight  to 
tburttH»n  days.  The  walls  of  the  canal  become  covered 
with  fine  white  scales.  The  treatment  consists  in  punc- 
turing the  vesicles,  evacuating  their  ccmtents,  and,  after 
drying  the  canal  witli  absorbent  cotton  on  a  probe, 
insufflating  j^wdennl  boric  acid. 

OTITIS  EXTERNA  CROUPOSA— CROUPOUS  INFLAM- 
MATION  OF  THE  EXTERNAL  AUDITORY  CANAL. 

This  is  a  nire  disease,  in  which  tlic  meatus  and  drum- 
head are  covennl  by  a  layer  of  lymph  similar  to  that 
found  in  croup  occurring  in  the  larynx.  It  is  generally 
observed  as  secondarv  to  otitis  media  or  funmculosis  of 
the  canal.  The  exudate  is  made  up  of  a  fine  network 
containing  round  cells,  nuclei,  and  epithelium. 

Prognosis.  The  prognosis  is  favorable.  The  false 
membrane  should  be  removed  by  syringing  and  forceps, 
and  boric  acid  powder  should  afterward  be  blown  into 
the  meatus. 

OTITIS  EXTERNA  DIPHTHERITICA  -  DIPHTHERITIO 
INFLAMMATION  OF  THE  EXTERNAL  AUDITORY 
CANAL. 

Diphtheritic  injtmnmation  of  the  extcnial  auditory  canal 
is  associated  most  frequently  with  diphtheria  of  the 
nasopharynx  and  middle  ear,  esiKK:"ially  in  cases  of 
scarlet  fever.     Primary   diphtheria  of  the  meatus  has 
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been  described  by  some  writers  as  developing  during 
an  epidemic  of  that  disease  in  a  canal  previously  exco- 
riated from  diffuse  inflammation.  The  exudation,  of  a 
dirty  gray  color,  when  removed  leaves  an  excoriated 
and  bleeding  surface. 

Prognosis.  The  prognosis  of  diphtheria  of  the  canal 
alone  is  apt  to  be  favorable,  but  diphtheria  of  the 
middle  ear  may  lead  to  serious  complications,  such  as 
necrosis  and  loss  of  ossicles,  necrosis  of  the  tympanum 
and  external  bonv  nicntus.  Great  deafness  from  second- 
ary  involvement  of  the  labyrinth  may  ensue.  The 
glands  at  the  angle  of  the  jaw  are  freqnently  enlarge<l. 

Treatment.  Besides  constitntional  treatment,  includ- 
ing the  us(»  of  antitoxin,  i\w  ear  should  be  frequently 
syringed  with  a  bichloride  of  mercury  solution  (1  :  3000), 
and  all  scales,  etc.,  removed  with  forcej)s.  Afterward  a 
powder  consisting  of  equal  parts  of  iodoform  and  boric 
acid  should  be  insufflatwl. 

SYPHILIS  OF   THE  EXTERNAL   AUDITORY  CANAL. 

Syphilitic  affections  of  tlie  canal  arc  generally  con- 
fined to  condylomata,  nlcerations,  and  at  times  gummata. 
Condylomata  appear  like  granulations,  but  are  differen- 
tiated from  them  bv  the  (existence  of  syphilitic  manifes- 
tations  on  other  parts  of  the  body. 

Gummata  are  seldom  confined  to  the  external  meatus, 
but  attack  simultaneously  the  middle  ear.  A  gumma 
may  lead  to  deep  ulceration  and  destruction  of  the 
concha.  Syphilitic  nodules  make  their  appearance  at 
times  in  the  meatus  and  on  the  drum-head,  and  may 
develop  into  ulcers.  If  the  patient  is  improperly 
treated,  the  deep  ulc(iration  may  lead  to  stricture  of  the 
canal.     Besides  constitutional  treatment,  such  as  the  ad- 
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ministration  of  mercury  and  iodide  of  potash^  or  of  sal- 
varsan,  the  ear  should  be  syringed  with  a  bichloride 
solution  (1:3000),  and  all  secretion  and  scales  carefully 
removed.  The  lotio  nigra,  or  iodoform  |X)wder,  should 
be  used.  In  some  cases  it  will  be  necessary  to  cauterize 
the  gummata,  if  very  large,  with  chromic  acid  fused  on 
the  end  of  a  probe. 

OTOMTOOSIS— PARASmO  INFLAMMATION  OF  THE 
EXTERNAL  AUDITORY  CANAL. 

This  is  a  name  given  to  a  jwirasitic!  inflammation  of 
the  external  auditory  canal.  As{>ergillus  niger,  or 
nigricjuis  (see  Fig.  60),  is  the  fungus  most  commonly 
observed,  although  there  are  other  varieties,  viz.,  the 
As|)ergillus  flavus  and  Aspergillus  fumigatus. 

Etiology.  The  disease  is  said  to  be  frequent  among 
the  Russians,  who  live  in  ])<K)rly  ventilated  and  damp 
houses,  dampness  being  favorable  to  the  growth  of  the 
fungus.  Acconling  to  some  writers,  an  abnormal  secre- 
tion in  the  meatus  due  to  ecz(»ma,  or  a  slight  discharge 
in  chronic  purulent  otitis  media,  favors  the  growth  of 
the  fungus,  while  others  believe  the  fungous  growths 
are  developed  after  the  instillation  of  oily  solutions. 
Very    frequently  the  cause    of  the   disease   cannot  be 

ascertained. 

Otomveosis  is  observed  rarelv  in  children  or  aged 
persons,  but  more  fnKjuently  among  the  middle-aged, 
while  the  poor  are  more  often  affected  than  those  in 
better  circumstances. 

Symptoms.  When  the  superficial  layers  alone  are 
affected  there  are  but  few  symptoms ;  but  later,  when 
inflammation  occurs,  the  patient  complains  of  itching 
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and  pain,  which  may  be  quite  sharp  in  some  instances. 
There  are  usually  some  tinnitus  ant)  deafness. 

Appearances  of  the  Extern&l  Ueatns.  The  canal,  espe- 
cially the  bony  portion,  will  be  covered  with  loose  scales, 
which,  in  the  case  of  Aspergillus  niger  and  Atmigatus, 
are  studded  with  blackish  spots.  In  oases  of  Aspci^lhis 
flaviis  the  epithelial  scales  arc  covered  with  mycelium, 


A^pirE  11  i>  nltni  >nK      (Politzir 

A  Hfceliutn  cnvertd  with      n   r  uh  fn  cnspires   B  H>phB.  C.  Spomii. 

flam  vr  th  ripe ■[>' 1X9     U     ll>phB     I)  Kiceitaculum      L  SteriEmaWirltll 

which  appears  like  ayellowish  powder.  After  removing 
the  epitlielial  scales  the  canal  and  dnimhend  are  usually 
found  red  and  swollen.  The  appearances  of  the  dis- 
ease are  quite  characteristic  when  observed  tlir()ugh  the 
speculum ;  but  in  order  to  \w  suits  of  a  diagnosis  a 
microscopic   examination  is   necessary. 

Besiiles   the  epitlielial  scales  and  network  of  myce- 
lium, one  observes  under  the  niicroscoiie  cylindrical  fila- 
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ments  or  fruit-stalks,  which  are  supplied  with  septa 
or  hyphae,  and  which  supjwrt  the  fruit  capsule  or  head 
of  the  fungus. 

Prognosis.  The  prognosis  is  favorable  when  the  case 
is  properly  treateil,  but  if  neglected  the  disease  may 
continue  for  a  long  time,  with  many  relapses,  until  the 
fungus  becomes  exhausted. 

Treatment.  After  removal  of  all  scales,  e\/c.y  from  the 
canal,  the  ear  should  be  filled  with  a  solution  of  bichlo- 
ride of  mercury  in  alcohol  (1  :  3000).  Absolute  alcohol 
should  be  used  if  it  does  not  cause  too  much  burning, 
and  should  alwavs  l)c  instilknl  warm.  Otherwise  water 
should  be  added  to  the  alcohol.  This  treatment  should 
be  carried  out  two  or  throe  times  a  dav  for  several  davs, 
and  occasionally  after  this  for  several  weeks,  in  order 
to  be  certain  of  destroying  the  fungus.  Other  solutions 
which  are  recommendtnl  are  2  jht  cent,  alcoholic  solu- 
tion of  boric  acid  or  salicyli(i  acid.  Some  surgeons 
prefer  lx)ric  acid  powder  iiisteiul  of  an  alcoholic  solution. 
Bar  of  Nice  believes  that  in  order  to  cure  the  disease, 
one  must  render  alkaline  and  antiseptic  the  locality 
itself.  With  this  object  in  view,  he  uses  a  4  j)er  cent, 
solution  of  biearhonate  of  soda  and  a  1  per  cent,  solution 
of  corrosive  sublimate. 

POLYPI. 

Granulations  and  polypi  are  found  at  times  in  the 
external  auditorv  meatus,  as  a  result  usuallv  of  fur- 
uncles  or  of  cjiries  or  necrosis  of  the  bonv  walls.     For 

* 

the  treatment  of  such  cases,  the  reader  is  referred  to  the 
chapter  on  Polypi  of  the  Middle  Ear. 

A  patient,  male,  aged  thirty-five,  came  to  my  clinic, 
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will)  li!nl  a  papilloma  (Fig.  67)  which  Wiis  attached  to  the 
liningot'thocstt-nial  amlitory  canul.  Hisgeuci-al  health 
wus  good,  and  he  said  that  this  growth  had  bcenin  his 

Fio.  67. 


ear  for  four  years,  and  before  this  time  he  had  iiotliadany 
ear  trouble.  It  waa  easily  removed,  and  the  patient  was 
dieclmi^ed  cured. 


,  ACUTE    AND   CHRONIC. 

Eczema  of  the  auricle  has  already  l)een  deaerihed,  and 
the  reader  ia  referrMi  to  that  chapter  fiir  treatment  of  the 
disease  affecting  tlie  external  meatus.  Reference  has 
also  been  made  in  the  same  ehapfer  to  herjK-s  ztiater, 
lupus,  and  other  akin  uffeeliona  involving  the  auricle. 

In  heriMW  zoster  the  veaieles  may  be  found  not  only 
on  the  ]>osterior  surface  of  tlie  auriele,  and  especially  the 
lobule  and  the  jmrts  in  front  of  the   tragus,  but  also 
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on  the  anterior  superior  wall  of  the  external  meatus. 
Vesicles  have  also  been  found  on  the  membrana 
tyrapani. 

SEBOBRH(£A. 

A  seborrhoeal  condition  of  the  auditory  canal  is 
observed  at  times,  when  it  is  apt  to  be  associated  with 
a  seborrhoea  of  the  face  and  scalp.  It  gives  rise  to  more 
or  less  itching,  deafness,  and  tinnitus,  especially  if  the 
external  meatus  contains  moist  scales  and  seborrhoeal 
fluid.  After  the  scales  have  been  removed,  the  best 
results  will  be  obtained  from  the  insufflation  of  borio 
acid,  or  of  boric  acid  and  zinc  oxide  powder.  In  some 
cases  ointments  containing  ammoniated  mercury,  or  the 
red  or  yellow  oxide,  are  to  be  preferred,  while  especial 
attention  should  be  paid  to  the  patient's  general  health. 

SEBACEOUS  TUMORS. 

These  tumors  are  found  in  the  external  auditory 
canal,  and  should  be  treated  in  the  same  manner  as 
those  in  the  auricle. 

CERUMEN  mSPISSATUM  OR  INSPISSATED 

CERUMEN. 

Inspissated  cerumen  is  a  frequent  cause  of  deafness, 
and  when  found  in  one  ear  it  is  very  apt  to  be  present 
in  the  other  one  as  well,  so  that  it  is  always  wise  to 
examine  both  canals.  Cerumen  may  remain  in  the 
canal  for  years,  and  in  consequence  become  as  hard  as 
bone.  The  cause  of  the  accumulation  seems  to  be  due, 
in  some  instances,  to  a  scaly  condition  of  the  walls  of 
the  canal,  which  prevents  the  cerumen  from  escaping  as 
it  should  do.  Once  it  begins  to  accumulate,  a  plug  is 
formed  rapidly.     In  cJther  cases  there  seems  to  be  an 
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overabundant  secretion  of  cerumen,  especially  in  per- 
sons aflected  with  acne  and  seborrhoea  of  the  face. 
Anything  which  prevents  the  cerumen  from  coming 
out  of  the  orifice,  such  as  atresia  of  the  canal,  constric- 
tion from  swollen  tissues  or  bony  growths,  or  numerous 
hairs  about  the  tragus,  will  act  as  a  cause.  Another 
cause  is  due  to  the  fact  that  patients  frequently  try  to 
cleanse  the  ear  by  pouring  soap  and  water  into  the 
canal,  and  then  attempt  to  dry  the  ear  with  the  end  of 
a  towel,  thus  pushing  tlie  mixed  e^Tumen  and  soap 
further  in. 

Symptoms.  Cerumen  in  large  quantities  may  be 
present  in  the  external  meatus  for  a  considerable  period 
without  causing  any  inconvenience,  as  long  as  it  does 
not  rest  against  the  drumhead,  and  provided  there  is  a 
passage  for  the  transmission  of  the  waves  of  sound  to 
the  membrana.  When  the  canal  is  closed  or  the  plug 
falls  against  the  membrana  tympani,  the  patient  will 
then  complain  of  a  sense  of  fulness  and  deafness.  Other 
symptoms  are  autophony,  or  a  hollow  sound  to  one's 
voice  like  "talking  into  a  barrel";  occasionally,  giddi- 
ness, vertigo,  reflex  cough  and  hallucinations  of  hearing. 
Epileptic  attacks  have  been  caused  by  the  presence  of 
hardened  cerumen  in  the  auditorv  ciuial.  When  the 
plug  is  very  large,  it  may  irritate  the  walls  of  the  canal 
and  give  rise  to  more  or  less  pain.  In  aged  persons 
the  external  meatus  becomes  flattened,  so  that  the 
cerumen  is  more  likely  to  accumulate.  If  cenimen 
collects  and  forms  a  plug,  a  similar  accumulation  is 
very  likely  to  recur. 

Iximinated  epithelial  plugs,  or  keratosis  ohturans,  may 
l)e  a  cause  of  deafness  in  some  cases,  the  plugs  l)eing  due 
to  a  grjulual  collection  and  accretion  of  epithelial  laminsB 
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derived  from  the  external  auditory  canal.  They  give 
rise  to  the  same  symptoms  as  inspissated  ceramen. 

Diagnosis.  Frequently  a  diagnosis  can  be  made  with 
the  eye  if  the  auricle  is  pulled  upward  and  backward. 
After  introducing  a  speculum,  with  light  reflected  from 
the  head-mirror  yellowish  or  brownish  masses  will  be 
seen,  and  by  touching  the  same  with  a  probe  a  diagnosis 
of  cerumen  or  epithelial  plug  can  usually  be  made. 
Sometimes  an  error  in  diagnosis  is  made  where  there 
are  numerous  stiif  hairs  in  the  cjinal  covered  with  ceru- 
men. It  is  necessary  to  push  the  speculum  beyond 
these  hairs.  Again,  the  speculum  may  l>e  directed 
against  a  layer  of  wrumen  on  the  \vall  of  the  canal, 
or  a  wad  of  cotton  or  a  foreign  body  may  be  smeared 
over  with  cerumen  and  be  mistaken  for  a  plug,  or  the 
canal  may  be  filled  with  dry  cholesteatomatous  masses 
or  dried  blood.  Tests  made  with  tuning-forks  will  show 
increased  bone-c*onduction  on  the  affected  side  unless 
the  inner  ear  is  affected. 

Prognosis.  When  the  deafness  has  come  on  suddenly, 
complete  restoration  of  liearing  will  usually  result  after 
removal  of  the  cerumen.  One  should  be  guarded  in  ex- 
pressing an  opinion,  however,  before  removing  the  plug, 
for  the  case  may  be  complicated  by  adhesive  catarrh  or 
labyrinthine  disease. 

Treatment.  When  the  cerumen  or  laminated  epithe- 
lial plug  is  hard,  it  should  be  softened  by  the  instilla- 
tion of  the  following  :  Sodse  bicarb.,  gr.  xxv ;  glyc- 
erin., 3j  ;  aquae,  3j.  The  dmps  should  be  allowed  to 
remain  in  the  canal  for  fifteen  minutes  before  syringing. 
Frequently  the  plug  is  so  hard  that  it  is  necessary  for 
the  patient  to  use  this  solution  three  or  four  times  a  day 
for  several  days  before  the  mass  can  be  removed  with 
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the  syringe.  A  syringe  and  warm  water  (containing  in 
solution  a  teaspoonfiil  of  bicarbonate  of  soda  to  the  pint) 
are  the  best  means  of  removing  cerumen.  A  convenient 
syringe  is  the  one  represented  in  Fig.  68,  which  is  made 
of  glass,  with  hard   rubber   attachments   and   metallic 

FiQ.  68. 


Author'8  ear  syringe. 

rings.  The  hard  ruhhor  at  each  (»nd  can  be  unscrewed 
and  the  glass  barrel  can  bo  kei>t  very  clean.  The  syr- 
inge holds  alx)ut  two  ounces.  Tlio  {K^int  of  tlie  syringe 
is  quite  small,  to  enable  the  surgeon  to  direct  the  stream 
of  water  between  the  wall  of  the  C4Uial  and  the  plug. 

Fi(i.  69. 


Neumnnn's  metal  Hyrinprc. 


Another  excellent  syringe  (Fig.  09),  made  entirely 
of  metal  is  easilv  sterilized,  as  it  «ui  be  entirelv  taken 
apart.     These  are  not  safe  syringes  to  place  in  the  hands 


wator  between  the  plug  and  tlic  canal  at  different  poiute, 
in  order  to  have  the  return  current  force  the  obstruction 


t 
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outward.  The  ordinary  pus  basin  (see  Fig.  71),  held 
against  the  neck  and  just  below  the  auricle,  makes  an 
excellent  basin  with  which  to  catch  the  return  flow 
from  the  meatus.  A  graduated  glass  vessel,  containing 
a  solution  of  bicarbonate  of  soda,  should  be  used  for 
holding  the  clean  water,  and  under  no  circumstances 
should  the  same  vessel  be  used  for  l)oth  purposes.  Very 
little  force  should  be  employed  in  syringing  the  ear,  for 
fear  not  only  of  doing  damage  to  the  drumhead,  but  also 
on  account  of  the  danger  of  causing  vertigo  or  faint- 
ness  in  the  patient.  The  surgeon  should  also  inspect 
the  ear  from  time  to  time,  and  frequently  it  will  be 
necessary  to  remove  the  plug  with  curette  forceps 
(Fig.  36)  or  with  blunt  curettes,  of  which  there  are 
three  sizes  (Fig.  39).  The  syringe  should  always  be  used, 
if  possible,  and  only  in  skilled  hands  and  under  good 
illumination  from  a  head-mirror  should  curettes  or  other 
instruments  be  employed.  After  the  cerumen  has  been 
removed  the  canal  should  be  dried  carefullv  with  ab- 
sorbent  cotton  on  a  cotton-holder,  made  of  aluminium 
(Fig.  38),  with  a  roughened  end,  and  afterward  the  ear 
should  be  inflated  by  Politzer's  method,  as  the  drum- 
head will  usually  be  found  more  or  less  retracted.  Then 
a  piece  of  absorbent  cotton  should  be  inserted  in  the 
meatus  and  worn  for  the  rest  of  the  day.  In  some  cases 
the  walls  of  the  canal  may  be  found  excoriated,  and  in 
such  it  will  be  necessary,  after  drying  the  canal,  to  in- 
sufflate powdered  boric  acid  and  zinc  oxide  (equal  parts). 
When  the  plug  consists  for  the  most  part  of  layers 
of  epithelium,  frequent  syringing  will  often  be  insuffi- 
cient, so  that  it  will  be  necessary  to  use  forceps. 


144  MANUAL  OF  OTOLOGY. 


FOBEIGN  BODIES. 


Foreign  bodies  found  in  the  external  meatus  are  of 
every  shape  and  variety.     There  are  : 

1.  Those  that  are  animate — consisting  of  various 
insects,  viz.,  fleas,  bed-bugs,  cockroaches,  etc. 

2.  Those  that  are  inanimate,  such  as  wads  of  cotton, 
pieces  of  j)apcr,  ends  of  slate-pencils,  fruit-kernels, 
beads,  cherry-stones,  etc. 

3.  Those  that  are  liable  to  swell  and  thus  become 
enlarged,  as  beans,  onions,  kernels  of  wheat,  etc. 

Foreign  bodies  that  do  not  swell  and  which  do  not 
cause  irritation  or  inflammation  of  the  canal  may  remain 
in  situ  for  many  years  without  causing  any  discomfort. 
Children  are  much  more  apt  to  put  foreign  bodies  in 

their  ears  than  adults. 

Ssrmptoms.  There  is  usually  more  or  less  disturbance 
of  hearing  to  almost  complete  deafness,  depending  on 
the  size,  shape,  and  {X)sition  of  the  foreign  body.  There 
may  be  a  sensation  of  pressure  or  tension  and  subjective 
noises,  accompanied  by  more  or  less  j)ain,  according  to 
the  irritation  and  inflammation  of  the  canal,  drum  mem- 
brane, or  middle  ear.  The  most  serious  symptoms  often 
arise  from  unskilful  attempts  at  removal  of  foreign 
bodies,  when  the  auditory  canal  is  lacerated  and  the 
drumhead  is  injured,  and  severe  inflammation  results. 
There  may  be  certain  reflex  phenomena,  such  as  pain 
in  the  head,  vertigo,  dizziness,  vomiting,  and  coughing. 
In  one  c^ise  rej)orted,  a  persistent  cough  with  vomiting 
was  caused  by  the  pressure  of  two  beans  in  the  auditory 
canal,  while  in  rare  instances  attacks  of  epilepsy  have 
been  reported  as  cured  after  the  removal  of  foreign 
lx>dies. 
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A  boy/  eight  years  old,  came  to  the  New  York  Eye 
and  Ear  Infirmary  with  the  history  of  having  gotten  a 
bean  in  the  left  ear  during  the  morning.    He  was  seen 
by  four  physicians,  who  attempted  to  remove  it,  but 
instead   pushed   it   beyond   the   isthmus   against   the 
drumhead.     I  found  it  uccessiiry,  under  an  ansesthetic, 
to  make  an  incision  behind  the  auricle  close  to  its  in- 
sertion and  to  displace  the  auricle  forward,  as  it  was 
impossible  to  remove  it  otherwise.     The  posterior  lining 
of  the  canal  wall  was  pushed  forward  so  that  the  bean 
could  be  removed  with  instruments.     The  wound  was 
sutured,  and   healed  by  first   intention,  and  a  strip  of 
sterile   gauze    was    inserted    in   the    external    auditory 
canal. 

Prognosis.  The  prognosis  is  usually  favorable,  except 
in  cases  in  which  attempts  on  the  part  of  an  ignorant 
person  have  resulted  in  serious  injury  to  the  canal, 
drumhead,  and  middle  ear  ;  or  in  which  the  foreign 
l)0(ly  has  be(H)me  wedged  in  the  dee])er  part.s  of  the 
canal  or  middle  ear,  and  severe  inflammation  has  fol- 
lowed ;  or  in  which  pus  has  not  found  an  outlet,  and 
brain  complications  have  developed. 

Treatment.  In  regard  to  treiitmeiit,  much  depends  on 
the  nature  of  the  foreign  body,  whether  impacted  or 
not,  the  length  of  time  that  it  has  been  in  the  ear,  and 
the  amount  of  irritation  and  inflammation  of  the  parts. 
The  first  and  most  important  step  for  the  surgeon  is  to 
examine  the  ear  with  a  speculum  and  good  illumination, 
and  determine  for  himself,  and  not  rely  on  the  patient's 
statement  as  to  the  ])resence  of  a  foreign  body  in  the 
ear,  for  I  have  seen  serions  harm  done  when  this  j)re- 

iNVw  York  McdioHl  Record,  Nov    25,  1911. 
10 
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caution  had  been  neglected  and  instruments  had  been 
unskilfully  used.  When  this  unfortunate  accident  has 
happened,  it  will  be  necessary  at  first  to  reduce  the 
inflammation  before  attempting  the  extraction  of  the 
foreign  body.  When,  however,  there  is  but  little,  if 
any,  swelling  or  inflammation  of  the  cjuial,  and  the 
foreign  substance  is  not  wedged  in,  the  syringe  and 
warm  water  are  usually  all  that  are  necessarj'  to  remove 
the  foreign  body.  The  auricle  should  be  drawn  back- 
ward and  upwanl,  while  the  stream  of  water  is  directed 
between  the  foreign  body  and  the  wall  of  the  canal,  and 
it  is  well  at  the  same  time  to  incline  the  patient's  head 
toward  the  affected  side.  Some  writers  advise  that 
the  patient  be  place<l  in  the  recumbent  position,  so 
that  the  head  will  hang  somewhat  over  the  end  of  the 
table,  and  in  this  way  the  upper  posterior  wall  of  the 
auditory  canal  will  l)e  below  the  membrana  tympani, 
and  thus  form  with  it  an  incHn(»<l  plane. 

In  the  case  of  foreign  lx)dies  likely  to  swell,  oil  or 
glycerin  should  he  poured  into  the  canal,  and  the  ear 
should  then  be  syringed,  or  after  syringing  with  water 
enlargement  of  the  foreign  l)ody  can  be  prevented  by 
immediately  {X)uring  alcohol  into  the  ear.  When 
the  drumhead  is  perforated  or  the  foreign  lK)dy  has 
been  forced  into  the  middle  ear,  some  writers  advise 
inflation  of  the  ear  to  assist  in  the  removal  of  the  object. 
When  an  insect  has  gotten  into  the  ear,  it  is  best  to 
kill  it  first  by  instillations  of  oil,  when  it  can  usually 
l)e  removed  by  syringing  or  by  nutans  of  forceps. 
Occasionally  a  very  small  insect  will  enter  the  ear 
and  give  great  annoyance  to  the  patient,  while  it  may 
escape  the  observation  of  the  surgeon.  In  such  cases 
it  is  always  well  to  syringe  the  ear. 
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When  the  patient  comes  for  advice,  and  on  examina- 
tion it  is  found  that  the  canal  has  been  lacerated  by 
attempts  made  at  extraction,  and  especially  if  the  for- 
eign body  cannot  be  seen,  it  is  always  best  to  allay 
the  inflammation,  if  possible,  before  proceeding  to  any 
operation.  If  serious  symptoms  develop,  such  as  severe 
pain  and  meningeal  irritation,  the  surgeon  must  decide 
9s  to  the  propriety  of  an  immediate  operation.     In  such 

Fig.  72. 


Allen's  foreign-body  forcefM. 

cases,  where  the  syringe  has  failed,  it  will  be  necessary 
to  resort  to  instruments,  of  which  all  sizes  and  shapes 
have  been  devised,  viz.,  forceps,  blunt  and  sharp  hooks, 
curettes,  loops  of  wire,  scoops,  etc.  No  one  instrument 
is  suitable  for  all  cases.  It  is  necessary  at  times  to 
auffisthetize  the  patient  before  resorting  to  the  use  of 
instruments,  especially  when  the  body  has  become 
wedged  in  the  deeper  portions  of  the  canal,  and  in  the 
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case  of  small  children.  The  forceps  shown  in  Fig.  37 
and  Fig.  72  are  excellent  ones.  In  using  them,  how- 
ever, great  care  should  be  exercised  not  to  push  the 
foreign  body  farther  inward,  if  it  cannot  be  grasped  at 
once.  A  bent  probe  or  a  curette  can  frequently  be 
passed  around  the  foreign  substance. 

When  the  membrana  tympani  is  perforated,  injec- 
tions of  warm  water  through  the  Eustachian  tube  by 
means  of  the  catheter  will  sometimes  dislodge  a  deeply 
impacted  foreign  body.  The  galvano-cautery  has  at 
times  been  used  to  divide  a  foreign  body  piecemeal, 
which  had  become  wedged  in,  before  attempting  to 
remove  it.  Occasionally  it  becomes  necessary  to  detach 
the  auricle  and  posterior  wall  of  the  cartilaginous  canal 
by  making  an  incision  behind  the  pinna  close  to  the 
canal,  when  the  foreign  body  has  become  impacted  in 
the  bony  auditory  canal  or  has  been  forced  into  the 
middle  ear.  The  tissues  should  be  divided  down  to  the 
bone  and  the  periosteum  separated,  so  that  the  auricle 
and  cartilaginous  canal  can  be  displaced  forward.  This 
procedure  allows  the  surgeon  much  more  space  for  the 
use  of  instruments. 

Nothing  but  the  syringe  and  warm  water  should  ever 
be  used  by  the  surgeon,  in  the  case  of  a  foreign  body  in 
the  ear,  unless  he  understand  thoroughly  the  use  of  the 
speculum  and  head-mirror  and  has  had  considerable 
experience  in  the  treatment  of  aural  patients. 

INGROWING  HAIRS. 

Hairs  from  the  auditory  meatus  at  times  are  so  thick 
and  long  that  they  may  interfere  with  the  hearing,  or 
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they  may  even  rest  against  the  drumhead,  giving  rise  to 
noises  in  the  ear,  especially  when  the  patient  moves  his 
jaw.     Epilation  is  required  in  extreme  cases. 

HEMORRHAGE  FROM  THE  EAR. 

Hemorrhage  from  the  ear,  beside  being  due  to  direct 
injuries  from  foreign  bodies,  or  to  tlie  j)resence  of  granu- 
lations and  jK)lypi,  may  be  caused  by  fnictnre  of  the  bony 
canal  following  a  blow  on  the  jaw.  Bleeding  from  the 
ear,  or  vicarious  menstruation,  sometimes  occurs  in 
females  during  the  menstrual  period. 

EAR-COUGH. 

This  phenomenon  is  noticed  frequently  in  patients 
when  examination  is  made  of  the  ear  bv  the  introduc- 
tion  of  a  speculum.  Foreign  iKxlies  and  impacted  ceru- 
men in  the  external  meatus  have  been  known  to  cause 
severe  attacks  of  coughing.  The  explanation  is  that 
the  cough,  reflex  in  chanicter,  is  due  to  irritation  of  the 
auricular  branch  of  the  pneumogastric  (which  latter 
supplies  the  auditory  canal). 

ADHESIONS  AND  CONTRACTIONS  OF  THE  MEATUS 

-EXOSTOSIS. 

Swelling  and  infiltration  of  the  lining  membrane  of 
the  external  meatus  may  occur  during  the  course  of 
chronic  suppurative  otitis  media,  and  in  some  cases  of 
inflammation  of  the  external  auditorv  canal,  and  thus 
lead  to  contraction  of  the  external  meatus.  During  the 
course  of  long-standing  supj)uration  from  the  middle 
ear  in  eases  due  to  diphtheria  or  syphilis,  or  to  injuries 
of  the  canal  fmm  instruments  or  chemicals,  cicatricial 
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strictures  may  result,  and  give  rise  to  alanning  cerebral 
symptoms,  if  operative  procedures  are  not  immediately 
undertaken,  so  that  pent-up  secretions  may  escape. 
When  the  contraction  is  due  simply  to  hypertrophy  of 
the  tissues  from  inflammatory  infiltration,  much  may  be 
accomplished  by  treatment.  Attention  should  first  be 
directed  to  the  cure  of  the  chronic  otorrhoea  if  present, 
while  the  infiltration  of  the  tissues  will  often  subside 
under  the  use  of  ointments  containing  mercury.  In 
the  case  of  strictures,  some  are  circular  while  others 
are  annular  in  shape,  and  the  opening,  being  as  small 
as  a  pin's  head,  may  be  mistaken  by  the  inexperi- 
enced observer  for  a  perforation  in  the  drumhead. 
The  contraction  may  in  other  cases  extend  from  the 
bony  canal  to  the  external  orifice  of  the  meatus.  Bony 
strictures  also  are  observed,  which  are  due  to  periosteal 
ossification  of  the  walls  of  the  external  meatus  or  to 
hyperostoses.  The  latter  are  found  generally  on  the 
anterior  and  posterior  walls  of  the  external  auditory 
bony  canal.  They  are  more  frequent  among  ^^  the  rich 
than  the  p(X)r  "  and  in  certiiin  families  there  is  undoubt- 
edly a  predisposition.  Fracture  of  the  temporal  bone, 
involving  the  bony  canal  may  also  be  an  exciting  cause. 
Osseous  strictures  are  associated  often  with  caries  and 
necrosis  of  the  temporal  bone,  and  develop  after 
sequestra  have  been  removed.  The  deafness  in  these 
cases  will  depend  altogether  on  the  condition  of  the 
middle  ear,  and  also  on  the  amount  of  secretion  or 
epithelial  scales  that  is  retained  behind  the  stricture. 
In  making  a  diagnosis  of  stricture,  a  careful  examina- 
tion should  be  made  with  the  probe,  to  ascertain 
whether  the  stricture  is  due  to  membrane  or  to  bone. 
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Treatment.  The  most  important  point  in  the  treat- 
ment should  be  the  cure  of  any  otorrhcea  or  inflammation 
of  the  external  auditory  canal.  If  the  inflammatory 
hypertrophy  does  not  diminish  under  such  treatment, 
the  contracted  parts  may  be  dilated  by  inserting  plugs 
of  absorbent  cotton  soaked  in  a  carbolic  acid  or  boric 
acid  solution,  especial  care  being  taken  not  to  leave 
them  in  too  long  at  a  time,  as  secretions  are  apt  to  be 
retained  behind  them.  An  aimular  stricture  should  be 
excised  and  the  canal  further  dilated  bv  the  use  of 
cotton  plugs  or  the  insertion  of  sponge-tents.  If 
these  means  fail,  laminaria  tents  are  sometimes  em- 
ployed, but,  as  a  rule,  they  are  too  painful.  I  have 
in  some  cases  inserted  rubber  tubing,  through  which 
a  quill  toothpick  had  been  ])asscd,  the  idea  being  to 
prevent  collapse  of  the  rubber  tube,  and  thus  allow  the 
pus  to  escape,  and  at  the  same  time  to  exert  continuous 
pressure  against  the  walls  of  the  external  meatus.  In 
all  cases  in  which  there  is  suppuration,  as  in  chronic 
otorrhcea,  the  pus  should  l)e  removed  carefully  by 
syringing  with  a  bichloride  of  mercury  or  boric  acid 
solution  before*  inserting  the  tube.  Hard-rubber  and 
silver  tubes  are  used  also  for  the  same  pur|X)se.  When 
the  stricture  is  osseous,  very  little  can  be  accomplished 
in  the  way  of  dilating  the  canal  except  by  operation. 
The  latter  should  never  he  undertaken  unless  pus  or 
some  other  secretion  is  prevented  from  escaping,  or 
there  is  extensive  caries  or  necrosis.  In  such  cases 
the  auricle  should  be  displaced  forward  and  the  lining 
of  the  j)osterior  wall  of  the  caual  dissected  away,  to 
give  a  good  view  of  the  seat  of  the  operation. 

Beside  hyperodoscHy  already  mentioned,  cxostones  are 
found  in  the  canal.     These  are  new  formations  of  bone. 
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Their  Mtructuro  may  l)e  very  denwe  like  ivory,  or  spongy, 
or  even  liollow ;  they  may  have  very  broad  bases  or  be 
IMHhiiunilated ;  and  they  may  exist  singly  in  one  or 
both  cnirs,  or  may  be  multii)le.  I  have  seen  cases  in 
whi(^h  there  wen?  many  white?  nodules  situated  on  the 
walls  of  the  exti»rnal  auditory  canal  and  close  to  Shrap- 
nell's  membrane.  Those  that  are  sphericid  in  shape  are 
usually  found  on  the  uj)|H'r  jH>sterior  wall  of  the  external 
bony  e4inal.  They  may  remain  mtxlerately  small  or 
grow  tx)  su(»h  a  si/e  as  to  close  the  lumen  of  the  canal. 
Iv(H»rner  found  in  one  hundnnl  and  fortv-seven  cases 
of  exostosis  or  hy|H»n)stosis  of  the  external  auditory 
wmal  that  one  hundixnl  and  fourt<»en  were  men  and  onlv 
thirty-tlmv  women.  Also  that  jH»ople  living  by  the 
siMi  wen*  mt»n»  f.^H|uently  aiVei'tiil  than  those  in  inland 
iHumtries,  and  that  the  dist^tise  was  more  frt^quent  in 
Kngland  than  on  the  o>ntinont.  There  is  also  an 
undoubttnl  inheritinl  temlonev  to  the  disi^ise  in  cer- 
tain  fumilii^.  Kxi>sto>es  may  Ik^  due  to  ehnmic  peri- 
tvitwd  inflammatitui  of  the  Ix^nv  minal  as  a  result  of 
fraetun\  ov  may  n»sult  fixnn  ehn>nie  suppurative  otitis 
nunliiU  Polypi  and  new  osirtilaginous  gn>wths  ixx»- 
sionallv  twsitV.  Syphilis,  ir^uit,  and  rheumatism  are 
mentiomHl  as  t*:mst*s  of  thest^  Ininy  tumors,  but,  accord- 
ing to  my  oxjvrieniv,  si\i-Uithing  ]>lays  a  much  more 
im)H^rtant  nMo. 

I>U(ii06is«  Hy  mums  of  the  proin'  tlu^  di;igiK^is  can 
usually  W  made,  as  tlH>  tunmr  will  W  found  liard  and 
n>«iiisting,  ami  tnHjucntly  very  temlor  ti>  the  touch. 

Tt^atmeaV  When  the  exi>sti^>s  an*  sm:Ul  and  <lo  not 
intortVix*  with  the  hcaring-jxnver,  and  d«>  not  pn^vent 
tht^  tXYiiH^  i^f  cenuuiHi  ainl  ^^hor  s^vn^iion,  no  o|iorative 
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measures  are  usually  required.  A  small  pedunculated 
growth  can  sometimes  be  removed  through  the  auditory 
canal  with  a  small  chisel,  but  as  a  rule  it  is  much  wiser 
to  displace  the  auricle  forward  by  making  an  incision 
behind  the  pinna  down  to  the  bone,  especially  when  the 
exostosis  has  a  broad  base  and  is  of  compact  tissue. 
The  periosteum  should  be  pushed  forward  so  that  the 
external  auditory  canal  is  exposed  and  the  exostosis 
reached  in  this  way.  A  chisel  or  gouge  and  mallet 
should  be  used  or  the  dental  burr  (Fig.  155)  which 
is  rotated  by  a  motor.  The  most  thorough  aseptic 
precautions  should  be  followed  and  all  instrimients 
thoroughly  sterilized.  After  the  exostosis  has  been 
removed,  the  hemorrhage  should  first  be  controlled, 
and  then  the  auditory  canal  should  be  gently  packed 
with  a  strip  of  sterile  gauze,  the  wound  behind  the 
auricle  having  been  closed  by  sutures  or  the  Michel 
clamp  (Fig.  91).  Sterile  gauze  pads  should  then  be 
applied  over  which  a  layer  of  absorbent  cotton  is  placed, 
and  the  dressings  held  in  position  by  a  bandage. 

The  use  of  mercury  and  iodide  of  potash  is  indicated 
in  all  cases  in  which  there  is  a  history  of  syphilis.  Some 
surgeons  recommend  painting  the  exostosis  with  tincture 
of  iodine,  but  such  treatment  is  of  little  if  any  avail, 
while  there  is  great  danger  of  causing  a  severe  inflam- 
mation of  the  external  auditory  canal  from  its  applica- 
tion. 


CHAPTER  V. 

DISEASES   AND   INJURIES  OF  THE   DRUMHEAD  AND 

MIDDLE  EAR. 

MTBmaiTIS,  ACUTE  AND  CHRONIC. 

Many  otologists  do  not  believe  that  inflammation 
of  the  membrana  tympani  (myringitis)  ever  occurs 
without  simultaneous  involvement  of  the  middle  ear. 
In  the  acute  stage  the  drumhead  will  be  found  con- 
gested in  part  only  or  in  its  whole  extent.  In  the  later 
stage  there  is  apt  to  be  an  eifusion  of  serum  in  the 
dermal  layer,  as  well  as  slight  effusions  of  blood,  while 
small  vesicles,  filled  with  serum,  often  develop.  As  a 
rule,  the  dermal  layer  alone  is  involved ;  but  in  severe 
inflammation  abscesses  sometimes  form  in  the  deeper 
layers  of  the  drumhead,  when  it  becomes  much  more 
difficult  to  distinguish  this  form  of  inflammation  from 
acute  otitis  media. 

Ssrmptoms.  Pain,  usually  moderate  in  character,  is 
complained  of,  although  it  may  l>e  sharp  and  stinging 
in  severe  cases.  Other  symptoms  are  a  pulsating  noise 
and  more  or  less  tinnitus.  The  disturbance  in  hearing 
is  usually  much  less  than  in  cases  of  acute  otitis  media, 
and  one  is  justified  in  making  a  diagnosis  of  acute 
myringitis  when,  in  spite  of  more  or  less  swelling  or 
bulging  of  the  membrane,  the  hearing-distance  is  not 
materially  aflected.  Frequently,  however,  the  two  dis- 
eases are  associated,  or  a  case  beginning  as  an  inflam- 
(154) 
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mation  of  the  drumhead  is  followed  by  acute  otitis 
media,  so  that  in  many  instances  it  becomes  difficult  to 
separate  the  two.  The  duration  of  the  disease  is  usually 
four  or  five  days.  After  the  vesicles  have  burst,  the 
membrana  assumes  a  macerated  appearance  and  the 
dermal  layer  peels  off,  leaving  a  congested  drumhead. 
In  the  dironic  form  there  is  more  or  less  suppuration, 
with  the  formation  of  granulations  or  ulcerations  on  the 
drumhead  if  the  disease  has  run  a  protracted  course. 

Treatment.  In  severe  cases  the  artificial  leech  should 
be  applied,  while  in  the  mild  form  of  this  inflammation 
the  vesicles  genenilly  burst  and  recovery  follows  in  a 
few  days.  The  insufflation  of  lK)ric  acid  powder  is  indi- 
cated in  the  latter  cases.  In  the  chronic  form  boric  acid 
alone  or  combined  with  zinc  oxide  (equal  parts)  should 
be  insufflated,  or  drops  should  be  instilled,  containing 
zinc  sulphate,  copper  sulphate,  or  lead  acetate,  in  the 
proportion  of  four  grains  to  the  ounce,  or  alcohol  drops 
containing  fifteen  grains  of  boric  acid  to  the  ounce  of 
alcohol.  Granulations  should  be  cauterized  with  nitrate 
of  silver  fused  on  the  end  of  a  probe. 

INJUBIES  OF  THE  MEMBBANA  TYMPANI. 

Injuries  of  the  drumhead  are  usually  caused  (1)  by 
the  introduction  of  a  foreign  body,  (2)  by  a  blow  or 
explosion  producing  a  sudden  condensation  of  air  in 
the  external  meatus  or  tym|>anum,  or  (3)  by  a  fracture 
of  the  cranial  bones,  thus  involving  the  drumhead. 

Diving,  sea-bathing,  boxing  the  ears,  the  discharge  of 
cannon,  and  gunshot  wounds  are  frequent  causes  of  rupt- 
ure; also  violent  paroxysms  of  coughing,  vomiting,  and 
sneezing.     Again,  ruptures  are   often   met  with  in  pa- 
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tients  who  liave  tried  to  remove  wax  from  the  ears  with 
toothpicks  and  hair-pins,  and  have  pushed  them  in  too 
iar,  so  that  these  and  other  unskilful  attempts  at  the 
removal  of  foreign  bcKlies  often  cause  serious  trouble. 
Rupture  of  the  drumhead  lias  been  known  to  follow 
a  too  violent  inflation  of  tlie  ear  by  Politzer's  method, 
and  also  the  sudden  exiiaustion  of  the  air  from  the  ex- 
ternal meatus  by  the  use  of  Siegle's  otoscoj)e.  In  the 
cases  Avhei*e  rupture  occurs  from  the  sudden  condensa- 
tion or  rarcfiiction  of  air,  it  will  generally  be  found  on 
examination  that  c:itarrlial  changes  have  taken  placH?  in 
the  membrana  tynijKini,  and  that  there  is  more  or  less 
obstruction  to  the  entrance  of  air  thnmgh  the  Eustachian 
tube. 

In  direct  injuries  the  \H)\\\i  of  rupture  is  most  fre- 
quently observtHl  in  the  anterior  half  of  the  drumhead, 
and  the  size  and  shape  of  the  rupture  or  perforation 
depend  to  a  great  extent  on  the  nature  of  the  instru- 
ment used.  A  shaq)-})ointeil  instrument  is  apt  to  cause 
a  wound  somewhat  round  (see  Plate  I.,  Fig.  B),  the 
edges  being  covere<l  Avith  dark-red  blood,  and  frequently 
there  is  more  or  less  1)1(mkI  in  the  cjuial,  with  laceration 
of  the  meatus.  Inflammation  of  the  middle  ear,  fol- 
lowed by  suppuration,  may  result  fn>m  direc^t  injuries. 
The  sliajKi  of  the  rupture  prcKlucA»d  by  indirect  violence 
is,  as  a  rule,  gjq)ing,  so  that  the  inner  wall  of  the  tym- 
])anum  will  he  seen.  (See  Plate  I.,  Fig.  C.)  This 
wall  will  appear  reddish  yelloAV  in  color,  in  direct  con- 
trast to  the  bright-red  hue  observed  in  c*ases  of  acute  or 
chronica  otitis  media.  The  most  frequent  seat  of  the 
rupture  is  in  the  jwsterior  half  of  the  membrana,  and 
the  shape  of  the  perforation  is  usually  round  or  oval, 
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with  the  long  axis  of  the  oval  ruuning  parallel  with 
the  direction  of  the  radiating  fibres.  There  is,  as  a  gen- 
eral rule,  but  one  rupture.  When  the  rupture  is  due  to 
a  fall  or  blow,  there  may  occur  at  the  same  time  concus- 
sion of  the  labyrinth,  with  marked  deafness,  and  it  is  in 
such  cases,  as  well  as  in  those  in  which  suppurative 
inflammation  of  the  middle  ear  has  developed,  that  per- 
manent disturbances  of  hearing  frequently  remain  after 
the  perforation  has  healed. 

Beside  the  causes  already  mentioneil,  the  author  has 
reported  a  case*  of  injury  t<^)  the  memhrana  tympani  from 
a  twig.  The  patient  was  Aval  king  thmugh  the  woods 
when  a  twig  of  a  branch  penetrated  the  right  auditory 
canal,  rupturing  the  drumhead.  In  another  patient  the 
injury  to  the  ear  was  due  to  a  pistol-shot  wound.  The 
most  serious  cases  are  those  in  which  there  is  concussion 
of  the  labyrinth  from  a  fall  or  blow.  The  prognosis 
in  such  instances  nuist  always  be  grave,  and  on  account 
of  their  medico-legal  significiinco  they  become  of  great 
interest  to  the  aural  surgeon,  who  is  frequently  asked 
to  give  expert  testimony  as  to  the  diagnosis  and  prog- 
nosis of  such  accidents.  In  order  that  the  surgeon 
may  express  an  opinion  as  to  Avhether  the  rupture  is  of 
traumatic  origin,  it  is  absolutely  essential  that  the  drum- 
h&d  be  inspected  immediately  after  the  alleged  injur)'. 
Just  after  an  injury  to  the  drumhead  from  a  sharp- 
pointed  instrument,  as  previously  mentioned,  the  edges 
will  be  covered  Avith  dark-red  coagulated  blood  ;  and  if 
the  rupture  is  large,  the  middle-ear  wall  will  appear 
yellowish  red.  If  suppuration  has  already  occurred,  it 
is  impossible  to  make  a  diagnosis  of  traumatic  rujUure. 

>  BRCon:  TransactionN  of  Americun  Otological  Society,  l«HK. 
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Usually  when  the  perforation  has  been  due  to  disease  of 
the  middle  ear,  even  when  of  large  size,  a  sharp,  hissing 
sound  is  heard  when  air  is  forced  through  the  Eustachian 
tube  by  the  Valsalvian  or  Politzer  method;  while  in 
a  normal  ear  which  has  been  ruptured  throjugh  trauma- 
tism, the  escaping  air  causes  a  broad,  deep-breathing 
sound.  Injuries  to  the  drumhead  from  sharp  instru- 
ments heal  rapidly,  as  a  rule,  if  inflammation  of  the 
middle  ear  does  not  follow. 

If  suppurative  inflammation  occurs,  the  disease  may 
become  chronic  and  lead  to  complications,  or  the  drum* 
head  may  be  thickeneil  and  adhesions  take  place,  or 
there  may  be  concussion  of  the  labyrinth  with  or  with- 
out rupture  of  the  drumhead.  In  all  such  cases  per- 
manent disturbances  of  hearing  may  remain.  In  cases 
in  which  deafness  results  from  a  blow  or  fall,  and  the 
drumhead  and  external  me^itus  appear  normal,  while 
there  is  loss  of  bone-conduction,  as  siiown  by  the  tuning- 
fork,  the  surgeon  should  he  very  guarded  in  expressing 
an  opinion  as  to  the  cause  of  the  deafness,  for  in  such 
instances  much  depends  on  the  answers  given  by  the 
patient,  who  may  be  a  malingerer.  Tuning-fork  tests 
show  that  the  lx)ne-conduction  is  much  diminished  or 
even  lost  in  labyrinthine  disease,  while  the  jxitient  is 
apt  to  complain  of  subjective  noises,  giddiness,  deafness, 
and  a  dull  feeling  in  the  head. 

An  interesting  case*,  under  my  care,  Avas  that  of  a 
young  woman  who  was  struck  on  the  right  mastoid  pro- 
cess w  ith  a  tennis  racket,  and  a  Aveek  later  the  ear  began 
to  discharge.  The  pain  was  severe  in  the  ear  and  in  the 
mastoid  region  ever  since  the  accident.  When  I  first 
saw  her,  there  Avas  a  distinct  fluctuation  in  the  soft  tissues 
over  the  mastoid  process.     On  operating,  I  found  a  sinus 

1  Medical  Record,  November  25, 1911. 
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leading  to  the  mastoid  cells,  the  latter  being  filled  with 
pus  and  softened  bone.  The  patient  made  a  good  re- 
covery. 

Another  case  was  that  of  a  man,  thirty-eight  years  of 
age,  who  suffered  from  labyrintliine  deafness  in  one  ear, 
due  to  a  boiler  explosion.  At  the  time  five  men  standing 
near  the  boiler  were  killed,  but  this  patient  happened  by 
chance  to  be  at  the  other  end  of  the  room  and  so  escaped 
more  serious  injury.  The  ear  exposed  to  the  boiler  was 
affected.  He  Avas  also  troubled  with  vertigo  and  dis- 
tressing tinnitus. 

Still  another  case  was  that  of  a  boy,  who  was  brought 
to  me  with  the  history  that  ten  days  ago  he  had  fallen 
from  a  railing  10  feet  high,  striking  the  left  side  of  his 
head  against  the  concrete.  He  was  unconscious  for 
twelve  hours  and  bled  profusely  from  the  left  side  of  the 
nose,  and  he  vomited  for  two  davs.  There  was  no  dizzi- 
ness  nor  staggering  gait.  The  drumheads  were  intact, 
and  the  profound  deafness  was  due  to  an  affection  of  each 
labyrinth. 

A  case^  has  been  rep<3rted  in  which  a  suit  was  brought 
for  damages  on  account  of  an  alleged  blow  on  the  ear. 
In  this  instance  the  boy  was  a  catarrhal  subject,  and 
the  hearing  was  as  much  affected  on  one  side  as  on  the 
other. 

Got^  has  published  his  observations  with  regard  to 
injuries  of  the  hearing  apparatus  as  a  result  of  the  war 
in  Europe.  Of  32  cases  he  describes  two  groups:  one 
in  which  the  injury  was  due  to  explosions  with  the  air 
as  an  intermediary,  and  the  other  due  to  direct  injury 

1  Bacon:  New  York  Medical  Journal.  December  12,  1888. 
s  Rev.  de  Laryngol.,  d'Otol.  et  de  Rhin.,  January,  1916. 
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o  the  head.    Hemorrhage  seemed  to  be  the  cause  of 
tile  ear  symptoms. 

cases  ^^  ^^  ^^^^^  ^^^^^  improvement  in  most  of  the 
origin  ^^^^  ^  ^^  ^^®  hearing,  but  those  of  psychic 
vestib  7^^  ^^^  ^^^^  ^^^  completely  cured.  Where 
y^j^.  ^  ^^  symptoms  were  present  the  nystagmus  and 

of  eo^  Tk^^  ^^^  ^^^^  ^^  ^^^^  improvement.    The  sense 

♦:^  •  ^^^^  gradually  became  normal,  and  the  affec- 
tions of  fk^         Li 

wue  cochlear  nerve  were  the  last  to  respond. 

a  more  recent  study  the  same  writer  found  that 

.      ,       ^^  ^he  cases  the  injury  to  the  labyrinth  was  due 

e  bursting  of  the  shell  at  a  distance  of  from  two 

e  meters  from  the  patient.    At  a  greater  distance 

n  tnis  the  ear  resists  the  effects  of  the  concussion,  or 

the  affection  is  a  slight  one. 

i^nnoyez^  has  expressed  the  opinion  that  from  his 
observations  patients  with  normal  ears  are  more  likely 
to  have  the  labyrinth  involved  than  those  whose  ears 
are  defective. 

Treatment.  It  is  most  important  that  the  instillation 
of  drops  and  syringing  the  ear  should  carefully  be 
avoided  in  all  cases  of  simple  rupture.  The  patient 
should  be  kept  quiet  and  placed  on  a  low  diet  for  a  few 
days,  and  a  piece  of  absorbent  cotton  should  be  inserted 
in  the  meatus.  When  inflammation  of  the  membrana 
occurs,  the  artificial  leech  should  be  applied  in  front  of 
the  tragus  (see  Treatment  of  Acute  Otitis  Media); 
if  suppuration  ensues,  the  same  treatment  should  be 
followed  as  that  indicated  for  acute  suppurative  otitis 
media.  W' hen  concussion  of  the  labyrinth  has  occurred, 
permanent  disturbance  of  hearing  and  tinnitus  will  occa- 

»  Prc»»e  ni{'i\.,  February  2'>,   1915. 
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sionally  remain  in  spite  of  all  treatment.  In  some  cases, 
nerve  tonics  containing  strychnine  sulphate  are  indicated. 
Others  improve  under  the  administration  of  iodide  of 
potash  and  hypodermic  injections  of  pilocarpine.  The 
constant  electric  current  is  beneficial  in  other  instances. 
A  rare  form  of  injury  to  the  drumhead  is  fracture  of 
the  handle  of  the  malleus.  The  lesion  may  be  due  to 
a  fall  or  to  a  direct  injury  to  the  membrana  tympani. 
It  is  possible  to  make  a  diagnosis  of  this  condition  if 
the  surgeon  can  discover  a  false  point  of  motion  in  the 
long  handle  while  the  patient  inflates  the  ear  by  the 
Valsalvian  method. 

OTITIS  MEDIA  ACUTA,  OB  ACUTE  INFLAMMATION 

OF  THE  MIDDLE  EAR. 

Acute  inflammation  of  the  middle  ear  may  be  either 
catarrhal  or  purulent.  Very  frequently,  however,  one 
disease  runs  into  the  other,  so  that  it  is  extremely  diffi- 
cult in  some  cases  to  make  any  distinction. 

OTITIS  MEDIA  CATABBHALIS  ACUTA,  OB  ACUTE 
OATARBHAL  INFLAMMATION  OF  THE  MIDDLE 
EAB. 

There  are  in  the  first  stage  considerable  hypersemia 
and  sAvelling  of  the  lining  membrane  of  the  tympanic 
cavity  and  of  that  covering  the  ossicles  and  inner  sur- 
face of  the  drumhead.  There  is  probably  a  more  or  less 
hypersemic  condition  of  the  lining  membrane  of  the 
mastoid  cells  in  many,  if  not  all,  cases  of  this  disease. 
After  the  acute  stage  there  follows  more  or  less  effusion 
of  serum  containing  exudation  cells.  In  severe  cases 
there  may  be  ecchymoses.  The  epithelium  lining  the 
tympanum  peels  off*  and  becomes  macerated.  Thick 
11 
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mucus,  pu8K:elIs,  and  numerous  red  blood-corpusdes  are 
found  in  the  tympanic  cavity.  In  some  instances  the 
mU(*UH  in  very  teiia(;iou8  and  stringy,  while  in  others  there 
Ih  a  pr(>])<)nd(*nin(*^^  of  pus-cells.  This  affection  is  what  is 
(!oininonly  (*all(Hl  '^earache''  in  children,  and  some 
rhildr(>n  are  enpmally  liable  to  frequent  attacks.  It 
in  in(»n>  oA^mi  observcnl  during  the  spring  and  winter 
montliH,  when  sudden  changes  in  temperature  are  apt  to 
«M«<Hir. 

OnuMtion.  This  discuise  most  frequently  follows  a 
pharyn^itiH  or  **(M)hl  in  the  htnid,"  or  it  may  be  due  to 
lon^  i»X|M>MUit'  to  wt't  or  cold  ;  or  it  may  be  a  complication 
of  th(«  u<Mit(*  infci'tiouM  diseases,  such  as  measles,  scarlatina,^ 
whoopin^-(Miu^h  or  pneumonia,  bronchitis,  tuberculosis, 
purrpti'iil  W\'v\\  ccivbrospinal  meningitis  and  syphilis. 
Another  caust^  is  tlic  use  of  the  na»*al  douche,  by  means 
of  which  water  entering  the  Eustachcan  tube  sets  up 
an  acute  inlhunniation.  In  many  instances  the  same 
neciilent  foHows  tlic  |K»rnieions  pnicti<»c  of  "sniffing 
Up  **  halt  antl  water  for  the  relief  of  nas:il  (uitarrh. 

Trrthin^  cliildrcn  are  liai)lc  to  attacks  of  catarrhal 
iitili.^  nu'dia,  which  fnH|Ucntly  dcvrh>ps  into  the  puru- 
ItMit  I'm  lu  witli  jK'rfonition  of  the  drumhead. 

Sra-balliing  is  one  of  tlic  causes  of  this  disease  as  well 
an  iia"^npliaryng<»al  catarrh,  or  it  may  Ik»  due  to  the  pres- 
I'lin*  of  adenoid  gn)Wths  and  enlargtnl  t<msils.     In  sea- 
hat  hin^  there  is  a  liability  that  water  filling  the  external 
in«*atUM  may  cause  an  inflammation  of  the  canal  or 
middle  ear,  while,  on  the  other  hand,  an  acute  otitis 
media  may  result  from  water  entering  the  middle  ear 
llirough  the  P'ustachian  tube.    Parents  should  forbid 
children  to  **duck*'  the  head  or  to  dive  while  bath- 
ing, and  should  always  insist  that  they  wear  in  the  ear 
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a  piece  of  non-absorbent  eotton-wool.  A  small  piece 
of  wool  should  be  smeared  with  vaseline  and  then 
pushed  well  into  the  auditory  canal  so  that  it  cannot 
be  washed  out. 

Sjrmptoms.  There  is  a  dull  feeling  or  fulness  about 
the  ear,  or  the  pain  may  be  sharp  and  stinging  in  char- 
acter and  quite  severe  at  night.  Infants  are  liable  to 
scream  and  to  put  the  hand  to  the  side  of  the  head. 
Headache  is  sometimes  complained  of.  The  pain  fre- 
quently radiates  about  the  ear  and  side  of  the  head,  and 
shoot«  toward  the  teeth,  and  the  ))atient  may  complain 
of  pain  on  opening  the  mouth  and  when  pressure  is 
made  just  below  the  lobule.  In  children,  more  espe- 
cially, this  form  of  disease  is  accompanied  by  fever, 
while  in  rare  instances  delirium  and  convulsions  are 
observed.  In  infants  meningitis  is  sometimes  suspected 
until  an  examination  of  tlie  ear  reveals  the  cause  of  the 
disease.  The  pain,  though  much  less  severe  in  acute 
catarrhal  than  in  acute  purulent  otitis  media,  is  due  to 
the  severity  of  the  inflammation  itself,  to  the  pressure 
exerted  on  the  drumhead  by  the  exudation,  or  to  great 
retraction  of  the  drumhead. 

Constriction  of  the  Eustachian  tube  interferes  with  the 
proper  ventilation  of  the  tympanic  cavity  ;  owing  to  ab- 
sorption of  the  air  in  the  tympanum  having  taken  place, 
the  drumhead  becomes  retracted  from  the  atmospheric 
pressure  and  the  patient  complains  of  pain  and  deafness. 

In  the  milder  ciises  the  pain  is  of  short  duration,  but 
in  the  more  severe  ones  it  is  apt  to  continue  for  several 
days,  while  during  convalescence  the  patient  has  a  feel- 
ing of  fulness  and  pressure  in  the  ear. 

Tinnitus,  or  noise  in  the  ear,  of  a  hissing,  rushing, 
singing,  or  pulsating  character,  is  a  source  of  consider- 
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able  annoyance  to  the  patient.  The  deafness  in  the 
early  stage  as  well  as  the  tinnitus  is  due  to  the  intense 
hyperaemia  and  to  inflammatory  exudation.  The  dis- 
turbance in  hearing  is  apt  to  be  more  marked  during 
the  stage  of  exudation,  but  the  degree  of  deafness  does 
not  depend  so  much  on  the  amount  as  on  the  seat  of  the 
exudation  in  the  middle  ear.  If  both  fenestrse  in  the 
middle  ear  are  clogged,  there  is  apt  to  be  great  deafness. 
A  patient  frec|uently  complains  of  autophony — i.  e.,  a 
muffled  sound  of  his  own  voice,  which  is  likened  to  the 
hollow  sound  heard  when  talking  with  the  head  in  a 
barrel.  Another  source  of  annoyance  is  the  hearing  by 
the  patient  of  the  same  note  double  (diplacusis) — that  is, 
a  tuning-fork  when  vibrating  and  held  close  to  each 
ear  will  seem  a  tone  or  half  a  tone  higher,  usually  on 
the  affected  side.  This  same  phenomenon  also  occurs 
in  labyrinthine  disease  and  in  some  cases  of  exostosis. 

In  children  the  pain  is  especially  apt  to  come  on 
during  the  night,  Avhile  in  the  daytime  it  is  not  gener- 
ally so  severe.  Parents  very  often  attach  but  little 
importance  to  such  attacks,  and  a)nsider  that  it  is  not 
necessary  to  seek  professional  advice  for  a  mere  earache. 
Repeated  attacks,  hoAvever,  frequently  lead  to  changes 
in  the  drumhead  and  adhesions,  and  later  in  life  to 
deafness.  Tliere  would  be  far  fewer  cases  of  incurable 
chronic  middle-ear  catarrh  if  these  children  during  early 
life  had  received  pn)per  treatment.  The  duration  of 
the  disease  varies  from  a  few  days  to  a  week  or  ten 
days.  There  may  be  several  relapses.  Much  depends 
on  the  general  condition  of  the  patient  and  on  the 
causation. 

Appearances  of  the  Membrana  Tsrmpani.  In  less 
severe  cases  the  drumhead  appears  congested,  especially 
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about  Shrapnell's  membrane  and  the  long  handle  of  the 
malleus.  (See  Plate  I.,  Fig.  D.)  The  bony  canal 
may  or  may  not  be  involved.  In  severe  cases  the  whole 
membrane  is  of  a  reddish,  angry-looking  color,  and  fre- 
quently has  a  gray  appearance  on  account  of  the  infil- 
tration of  the  dermal  layer.  The  only  landmark,  the 
short  process,  appears  as  a  red  or  yellowish-white  point. 
The  posterior  superior  quadrant  of  the  membrane  may 
present  a  bulging  appearance  due  to  inflammatory  in- 
filtration. In  some  cases  there  may  be  vesicles  and 
interlamellar  abscesses.  Bulging  and  exudation  sacs  in 
connection  with  the  tympanic  cavity  are  occasionally 
observed.  In  other  eases  there  may  be  a  bulging  out- 
ward of  Shrapnell's  membrane  or  of  the  posterior  in- 
ferior quadrant  of  the  membrana  vibrans,  due  to  the 
presence  of  fluid  in  the  tympanum.  The  congestion 
gradually  disai)pears  when  resolution  begins,  and  the 
membrana  at  first  assumes  a  grayish  appearance,  with 
small,    tortuous    vessels    running   from    the   periphery 


Explanation  of  Plate  I. 

A. — Normal  membrana  tympani.     Pages  29,  74,  75. 

B. — Injury  to  drumhead  from  a  sharp-pointed  instrument.  Congestion  in 
Shrapnell's  membrane  and  along  the  handle  of  the  malleus.     Page  156. 

C. — Rupture  of  drumhead  due  to  indirect  violence.     Page  156. 

D. — Acute  catarrhal  otitis  media.  Hypenemic  appearance  of  the  membrana 
tympani  in  the  early  stage.     Page  165. 

E. — Sero-mucous  catarrh  of  the  middle  car.  Fluid  in  tympanum  seen  through 
transparent  membrana  tympani.     Page  169. 

F. — Acute  purulent  otitis  media.  Deeply  congested  membrana  tympani. 
Perforation  in  the  lower  anterior  quadrant.     Page  176. 

G. — Acute  catarrhal  or  purulent  otitis  media.  Stage  of  resolution.  Mem- 
brana tympani  gradually  assuming  a  grayish  appearance.  Tortuous 
vessels  extending  from  the  periphery  to  the  handle  of  the  malleus. 
Pages  166.  179. 

H. — Chronic  catarrhal  otitis  media.  Great  retraction  of  drumhead,  with  a 
chalky  deposit,  crcscentic  in  shape,  in  posterior  portion.    Page  230. 

K. — Chronic  purulent  otitis  media.  Large  perforation.  Handle  of  malleus, 
resting  against  the  inner  tympanic  wall.     Page  265. 
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toward  the  handle  of  the  malleus.  (See  Plate  I., 
Fig.  G.)  The  epidermis  |>et»ls  off  from  the  membnma 
and  bony  eanal,  while  the  (M^ngestion  remains  longest 
along  the  handle  of  the  malleus  and  in  Shrapnell's 
membrane. 

Treatment.  Aeute  catarrhal  otitis  media  in  children 
is  oflen  due  to  the  presence  of  enlarged  tonsils  or  of 
adenoids,  so  that  it  is  of  the  great(»st  imjwrtanc^  to 
make  a  th(>n)Ugh  examination  of  the  nasophar^^nx  in 
all  cases.  Usually  in  young  subjei'ts  it  is  iniiH)ssible  to 
obtain  a  siitisfactory  view  of  the  nasopharynx  with  the 

»  I  V 

rhinoscopic  mirn>r,  a  fact  wliich  comjH'ls  the  otologist 
to  make  a  digital  (examination  of  tliis  n»gion.  With  a 
rubber  band  on  the  index  fing(?r,  to  prevent  it  from 
being  bitten,  an  examination  can  rwidily  be  made;  or, 
better  still,  the  method  should  be  adopted  as  described 
on  p.  199.  There  are  many  little  patients,  however,  of 
a  nervous  tem})erament  whom  it  is  necessary  to  ansesthe- 
tize  even  when  making  an  examination.  In  such  cases 
chloroform  or  nitrous  oxide  gas  is  to  be  preferred.  (For 
the  further  treatment  of  adenoids,  the  reader  is  referred  to 
the  chapter  on  Nasopharyngeal  Diseases.)  In  the  first 
or  hyperaemic  stage  of  acute  catarrhal  otitis  media  the  local 
abstraction  of  blood  by  means  of  the  artificial  Ic^ech  is  a 
valuable  method  of  treatment,  and  if  applied  early  will 
often  cut  short  the  attack  and  relieve  the  pain.  The  leech 
should  be  applied  in  front  of  the  tragus.  (See  method  of 
application  under  Treatment  of  Acute  Purulent  Otitis 
Media.)  In  cliildren  warm  water  gently  poured  into 
the  ear  will  often  stop  the  pain,  or  the  ear  may  l)e 
douched  with  warm  water  (containing  boric  acid,  5j  to 
Oj)  every  two  or  three  hours.     Some  surgeons  prefer 
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dry  heat  applied  by  means  of  a  hot-water  bag  or  a  hot 
bag  of  salt  In  the  mild  cases  the  instillation  of  a  sat- 
urated boric  acid  solution  will  be  all  that  is  necessary  if 
careful  attention  is  paid  to  the  condition  of  the  pharj'nx 
and  nasopharynx,  or  the  instillation  of  a  10  per  cent, 
solution  of  opium  ^  in  sterile  oil.  A  4  per  cent,  solution 
of  cocaine  in  sterile  oil  is  of  benefit  in  some  cases. 

According  to  Kirchner,  10-20  jwr  cent,  carbolic 
glycerine  warmed  and  dropped  into  the  ear  may  in  two 
to  three  applicaticms  cut  short  the  inflammation.  When 
a  perforation  has  occurred  this  cjoncentrated  solution  will 
cause  severe  psiin.  The  author  uses  a  5-10  j)er  cent, 
solutitm  instead  of  that  advoc4ited  by  Kin^nier.  To 
abort  the  inflammation  Kirchner  recommends  most  highly 
Burow's  solution  (Liq.  alumin-acctat.  12  parts,  plumbi 
acetat.  5  parts,  and  water  100  parts).  The  ear  should 
be  fiUtHl  with  this  solution  warmed  three  to  four  times  a 
day  and  it  should  be  allowed  to  remain  in  the  canal 
twenty  to  thirty  minutes. 

In  children  when  the  Eustachian  tube  is  swollen  and 
the  drumhead  is  very  much  retracteil,  a  condition  of 
affairs  resulting  from  a  nasopharyngeal  catarrh,  (tubal 
catarrh),  the  treatment  should  consist  in  inflation  of  the 
middle  ear  by  Politzer's  method  or  catheterization,  and 
the  application  of  astringent  spmys  to  the  nasopharynx. 

After  the  inflammatory  stage  has  passed,  the  catheter 
or  Politzer's  method  should  be  employed,  in  order  to  pre- 
vent adhesions,  to  rt»store  the  membrana  tympani  to  its 
normal  position,  and  to  remove  any  mucus  or  other  fluid 
from  the  tympanum.     If  the  disease  follows  a  cold, 

*  A  10  per  cent,  solution  of  opium  in  hydro-carbon  oil,  which  must  be  filtered 
and  iteriUsed. 


168  MANUAL  OF    OTOLOGY. 

small  doses  of  calomel  should  be  given,  to  produce 
slight  catharsis,  and  aconite  should  be  administered 
in  small  and  frequently  repeated  doses.  The  patient 
should  be  kept  quiet  in  the  house  and  given  a  light 
diet.  Gargles  are  generally  indicated,  and  attention 
should  be  paid  to  the  nares  as  well  as  to  the  naso- 
pharynx. It  is  always  best  not  to  administer  opium 
unless  absolutely  necessary.  Patients  who  frequently 
have  "colds''  should  be  cautioned  against  taking  large 
doses  of  quinine,  as  deafness  is  undoubtedly  caused  by 
this  practice  in  some  instances.  Catarrhal  subjects 
should  be  impressed  with  the  importance  of  paying 
strict  attention  to  the  general  health.  They  should 
lead  an  out-of-door  life  as  much  as  possible,  protect 
their  feet  in  stormy  weather,  and  should  sponge  the 
neck  and  chest  every  morning  with  cold  water,  and 
follow  this  by  vigorous  rubbing  with  a  coarse  towel. 
Living  in  overheated  rooms  is  a  frequent  source  of 
catarrhal  disease.  If  there  is  bulging  of  the  mem- 
brane, suggesting  the  presence  of  fluid  in  the  tym- 
panic cavity,  the  drumhead  should  be  incised  im- 
mediately. (See  Treatment  for  Acute  Purulent  Otitis 
Media.) 

SXTBAGUTE  GATABRHAL  OTITIS  MEDIA. 

This  is  a  form  of  inflammation  similar  to  acute  catarrh, 
except  that  it  is  milder  in  character,  the  pain  and  inflam- 
mation being  less  marked.  The  patient  is  usually  subject 
to  frequent  attacks,  while  the  tonsils  are  apt  to  be  en- 
larged, and  the  disease  is  liable  to  become  chronic.  This 
disease  is  often  found  among  school-children,  who  for- 
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merely  were  thought  to  be  inattentive.  Proper  hygienic 
surroundings,  tonics,  etc.,  should  be  prescribed,  and 
treatment  directed  to  the  nares  and  postnares,  in 
addition  to  inflation  of  the  middle  ear  by  Politzer's 
method. 

What  is  commonly  called  tubal  catarrh  is  an  inflam- 
mation of  the  Eustachian  tube,  leading  to  great  retrac- 
tion of  the  drumhead.  The  membrana  is  usually  but 
slightly  congested.  As  the  swelling  of  the  walls  of 
the  tube  allows  but  little  air  to  enter  the  tympanic 
cavity,  the  air  in  the  middle  ear  becomes  absorbed  and 
retraction  of  the  membrana  follows.  This  affection  is 
usually  secondary  to  nasopharyngeal  catarrh. 

Seromucoiis  catarrh j  or  hydrops  ex  vacuOj  is  in  reality 
another  form  of  acute  catarrhal  otitis  media.     In  this 
affection  the  faucial  end  of  the  Eustachian  tube  is  usu- 
ally congcst(Hl   and  swollen,  leading  to  closure  of  the 
tube.     Acute  inflammation  of  the  nasopharynx  is  gen- 
erally the  cause  of  the  disease.     The  drumhead  may  be 
slightly  congested  as  well  as  retracted,  and  other  changes 
of  color  will  be  noticed,  depending   on  the  amount  of 
the  exudation,  the  condition  of  the  middle  ear,  and  the 
transparency   of  the   drumhead.     When  the  tympanic 
membrane   is  translucent   and    there   is   a  seromucous 
exudation,  a  line  of  demarcation  between  that  portion  of 
the  tympanum  containing  air  and  that  containing  fluid 
will  be  distinctly  seen.   The  latter  portion  usually  appears 
greenish  yellow  in  color  and  the  former  darkish  gray. 
(See  Plate  I.,  Fig.  E.)    When  the  patient  moves  his 
head  the  line  of  the  fluid  will  change  if  it  is  serum. 
After  inflation  of  the  middle  ear,  air-bubbles,  as  rings, 
will  be  seen  through  the  membrane  if  the  latter  is 
transparent. 


^^^  MANUAL  OF  OTOLOGY. 

Syniptoms.  The  symptoms  generally  observed  are 
very  slight  pain,  a  sense  of  fulness  or  pressure  in  the  ear, 
tinnitus  of  an  intermittent  character,  aiitophony,  and  a 
cracking  sound  in  the  ear,  which  latter  is  probably  due 
to  a  sudden  separation  of  the  walls  of  the  Eustachian 
tul)e,  and  more  or  less  deafiu»ss.  Tests  with  the  tuning- 
fork  show  increased  l)oue-con(luction  on  the  aflPected  side 
unless  the  labyrinth  is  involved. 

Prognosis.  The  ])n>gnosis  is  generally  favorable 
when  the  inflammation  is  due  to  a  cold  and  the  patient's 
general  health  is  good.  The  diseuse  in  some  instances 
becomes  chronic,  and  may  lead  to  adhesions  and  deafness. 

Treatment.  When  there  is  fluid  in  the  middle  ear, 
it  may  sometimes  be  made  to  disappear  by  Politzer's 
method  of  inflation  or  by  catheterization.  A  much 
more  satisfactory  method,  however,  is  to  puncture  the 
drumhead  in  its  posterior  inferior  (piadrant,  and  then 
force  the  fluid  out  by  inflation  or  by  the  use  of  Siegle's 
otoscope.  Careful  attention  should  he  paid  to  the 
patient's  general  health,  and  treatment  directed  to  the 
nasopharynx,  the  nasal  passages,  and  the  mouth  of  the 
Eustachian  tube.  Catarrhal  patients  should  be  advised 
to  follow  the  same  line  of  treatment  as  that  recom- 
mended in  the  chapter  on  Acute  Catarrhal  Otitis  Media. 
Preparations  containing  iron  and  strychnine  should  be 
given.  Whenever  ])ossible,  catheterization  is  preferable 
to  Politzer's  inflation.  In  children,  however,  and  in 
adults  of  a  nervous  temperament,  and  also  in  all  cases  in 
which  there  is  much  inflammation  and  irritaticm  al)out 
the  faucial  end  of  the  Eustachian  tube,  Politzer's  method 
should  be  employed.  As  to  the  frequency  of  inflating 
the  ears,  a  good  rule  is  to  inflate  the  ear  at  first  every 
day  for  several    days,  then  every  other   day,  and  less 
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frequently  as  the  condition  requires.  A  method  advo- 
cated by  Politzer,  of  n^moving  the  fluid  from  the  tym- 
panum, is  as  follows :  After  the  patient  has  taken  a 
little  water  in  his  mouth  he  is  directed  to  turn  his  head 
well  forwanl  and  somewhat  toward  the  opjwsite  side, 
a  position  which  cjinses  tlu»  ])haryngeal  orifice  of  the 
Eustachian  tnb(»  to  point  din^ctly  downward.  The 
patient  should  keep  his  h(»ad  in  this  position  for  a 
minute  or  two,  in  order  to  allow  the  secretion  to  flow 
toward  the  orifice*.  Air  is  then  forced  into  the  middle 
ear  by  Politzer's  method.  In  some  instanees  in  which 
the  mucus  in  the  middle  ejir  is  tough  and  stringy,  it  is 
necessiiry,  in  order  to  remove  the  secretion,  to  make  a 
free  incision  in  the  drumhead,  and  then  inject  into 
the  tympanic  cavity  a  very  weak  solution  of  bicarbonate 
of  soda. 


CHAPTER  VI. 

OTITIS  MEDIA  PURULENTA  ACUTA,  OR  ACUTE 
PURULENT  OTITIS  MEDIA. 

Acute  purulent  otitis  media  diflPers  from  acute  catar- 
rhal otitis  media  in  the  greater  intensity  of  the  stage  of 
inflammation,  and  the  occurrence  of  a  purulent  dis- 
charge with  j>erforation  of  the  membrana  tympani.  In 
the  early  stage  of  the  disease  there  is  marked  conges- 
tion of  the  tympanic  cavity  and  tympanic  end  of  the 
Eustachian  tul)e.  If  the  inflammation  has  extended 
from  the  nasopharynx,  which  is  usually  the  case,  the 
Eustachian  tulxj  in  its  whole  extent  is  more  or  less  con- 
gested and  swollen.  It  is  probable  that  the  lining 
membrane  of  the  mastoid  cells  is  likewise  congested  at 
the  same  time  in  many,  if  not  all,  cases  of  acute  puru- 
lent otitis  media.  In  some  instances  there  is  hypersemia 
of  the  labyrinth  with  serous  exudation.  The  inflam- 
matory stage  is  followed  by  considerable  swelling  of 
the  lining  membrane  of  the  middle  ear.  The  discharge 
is  frequently  of  a  serous  character  at  first,  or  it  may  be 
mucopurulent.  Later,  however,  it  becomes  decidedly 
purulent.  It  may  be  scanty  or  very  profuse.  Acute 
suppurative  otitis  media  frequently  follows  the  acute 
catarrhal  variety,  so  that,  clinically,  the  two  diseases 
should  be  considered  as  different  stages  of  the  same 
disease,  viz.,  acute  otitis  media.  In  cases  of  tubercu- 
losis there  is,  as  a  rule,  but  little  hypersemia,  the  mucous 
(172) 
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membrane  of  the  middle  ear  appearing  of  a  pale,  red- 
dish-yellow color,  while  the  discharge  or  exudation  is 
apt  to  be  thin  and  watery. 

Occasionally  the  discharge  may  be  acrid  and  give  rise 
to  severe  and  extensive  excoriation  about  the  canal  and 
pinna  in  a  ver}'  short  time,  sometimes  within  two  or 
three  days  but  fortunately  this  does  not  occur  frequently 
in  acute  cases,  and  generally  in  ill-kept  and  poorly 
nourished  children. 

In  cases  due  to  influenza — and  these  constitute  by  far 
the  greatest  number — the  discharge  is  at  first  sero- 
sanguiuolent  and  very  sticky  in  consistency.  In  some 
cases  there  is  more  or  less  blood,  and  the  stage  of 
inflammation  is  marked  by  great  hypersemia  and  swell- 
ing of  the  mucous  membrane.  These  symptoms  are  so 
constant  that  they  are  very  characteristic  of  infliumza 
otitis,  while  the  mastoid  cells  are  very  often  involved 
at  the  same  time,  and  in  rare  instances  the  labyrinth  is 
aflFected. 

Etiology.  Purulent  inflammation  of  the  middle  ear 
usually  occurs  in  connection  with  acute  or  chronic 
nasopharyngeal  catarrh,  and  may  be  due  to  the  same 
causes  that  produce  acute  catarrhal  otitis  media.  Beside 
the  influenza  and  colds,  which  are  responsible  for  a 
great  many  cases,  the  exanthematous  diseases  play  a 
most  important  r6le  in  the  ciiusation,  especially  measles 
and  scarlet  fever.  Other  causes  are  diphtheria,  exposure 
to  wet  and  cold,  small [X)x,  typhus  and  typhoid  fevers, 
tuberculosis,  pneumonia,  bronchitis,  whooping-cough, 
syphilis,  erj'sipelas,  diabetes,  and  the  puerperal  state. 
Acute  suppuration  of  the  middle  ear  is  due  at  times 
to  operations  on  the  drumhead,  such  as  paracentesis, 
to  blows  on  the  head  or  ear,  or  to  falls,  to  the  improper 
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use  of  instruments  when  attempts  are  made  to  extract 
a  foreign  Ixnly  from  the  external  meatus,  and  to 
the  use  of  eaustie  a|)])licationSy  and  oceasionally  it  follows 
o[)eration.s  on  the  nose.  Water  occasionally  enters  the 
Eustachian  tulx;  and  middle  ear  from  the  nasal  douche, 
and  fmm  "  sniffing  up  "  salt  water  and  other  solutions  for 
the  relief  of  nasal  catarrh,  a  most  [>erniciou8  practice, 
which  often  causes  severe  inflammation  of  the  middle  ear 
and  occasionally  of  the  mastoid  cells.  This  condition  of 
affairs  is  also  brought  about  frequently  by  the  use  of  a 
small  glass  douche,  at  present  quite  jx^pular  with  the 
laity,  the  employment  of  which  requires  the  patient  to 
throw  his  head  backward  in  order  to  wash  out  the 
nasal  cavity.  During  dentition  there  is  apt  very  fre- 
quently to  be  a  purulent  discharge,  and  it  is  most 
important  in  such  cases  to  examine  frequently  the  ears 
during  this  perioil.  Sea-baihing  is  another  cause  of 
tliis  disease.  The  drumhead  may  be  ruptured  in 
diving  or  from  the  force  of  a  wave  striking  against 
the  side  of  the  head  ;  or  the  cold  water  filling  the  exter- 
nal meatus  may  set  up  an  inflammation  of  the  drum- 
head and  later  of  the  middle  ear.  Freijuently,  however, 
I  believe  that  an  earache  fn>m  sea-bathing  is  due  to  the 
fact  that  water  enters  the  middle  ear  through  the 
pharynx  and  Eustachian  tube,  the  result  frequently  of 
forcibly  blowing  the  nose  after  diving,  the  uniform  act 
of  ev(»rv  bather. 

Children  are  more  frequently  subjects  of  this  disease 
than  adults,  and  it  is  observed  more  often  in  winter 
and  spring,  especially  during  sudden  changes  of  weather. 
Children  are  apt  to  have  both  ears  affected  from  scarla- 
tina, measles,  or  diphtheria. 
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Borden,*  in  a  report  of  two  thousand  two  hundred  and 
thirty-two  cases  of  scarlet  fever,  measles,  and  diphtheria, 
states  that  seven  hundred  and  forty-six  cases  of  scarlet 
fever  showed  11  per  cent,  of  aural  complications;  four 
hundred  and  fifty-six  cases  of  measles,  28  per  cent.,  and 
nine  hundred  and  sixty-two  <?ases  of  diphtheria,  2.9  per 
cent.  Further,  31  per  cent,  of  the  fatal  diphtheria  cases 
showed  mastoid  involvement;  26  per  cent,  of  the  scarlet 
fever  cases,  and  but  14  per  cent,  of  the  measles  cases 
had  mastoiditis. 

It  seems  to  the  writer  that  two  points  should  be 
impressed  on  the  public.  First,  the  importance  of 
taking  care  of  a  cold  m  the  early  stages,  and  second,  the 
necessity  of  isolating  such  a  case,  thus  preventing  the 
communication  of  the  germ  to  possibly  every  one 
coming  in  contact  with  the  patient.  A  nasal  spray 
should  be  used  daily  as  routine  treatment,  especially 
during  epidemics  of  influenza  and  by  patients  leading 
sedentary  lives  and  exposed  to  high  winds  and  dust. 

Appearances  of  the  Membrana  Tympani. — Tn  the  first 
stage  of  inflanunation  the  drumhead  in  the  region  of 
Shrapnell's  membrane  is  congested,  and  the  hypersemia 
extends  along  the  posterior  border  of  the  handle  of  the 
malleus.  The  drumhead  bwomes  gradually  pinkish  in  its 
entire  extent,  or  of  a  bluish-red  and  angry  appearance, 
according  to  the  intensity  of  the  inflammation.  Ecchy- 
moses  or  vesicles  filled  with  serum  or  blood  are  sometimes 
observed  on  the  membrana  tympani  or  on  the  walls  of 
the  external  meatus.  In  cases  of  intense  inflammation, 
marked  congestion  of  the  bony  auditory  canal  occurs,  so 

1  Transactions   Ninth    International   Otological   Congress,   Boeton,    Mass., 
Aug.  12,  1912. 
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that  it  is  diflScult  to  distinguish  where  the  bony  wall 
ends  and  the  drumhead  begins.  Exudation  of  serum 
with  swelling  of  the  tissues  gives  the  drumhead  a  sod- 
den and  lustreless  appearance.  When  the  epidermis 
peels  off,  the  drumhead  may  be  mistaken  for  a  polypus, 
on  account  of  its  smooth,  glistening,  and  red  appearance. 
Bulging  of  the  membrana  tympani  is  observed  most 
frequently  in  its  posterior  half,  and  this  may  be  due  to 
swelling  of  the  tissues  or  to  interlamellar  abscesses,  or, 
more  frequently,  to  a  collection  of  fluid  in  the  tympa- 
num. The  most  frequent  seat  of  the  perforation  is  in 
the  lower  anterior  or  posterior  quadrant  of  the  drum- 
head. It  is  occasionally,  though  very  infrequently, 
found  in  ShrapnelPs  membrane.  When  the  latter  does 
occur,  the  disease  is  mostly  confined  to  the  attic,  exu- 
dation of  fluid  being  found  about  the  articulation  of 
the  malleus  and  incus,  and  in  Prussak's  space.  The 
appearances  of  the  drumhead  in  such  cases  are  intense 
redness  in  its  upper  portion,  in  Shrapnell's  membrane, 
and  in  the  wall  of  the  canal  adjacent  to  it,  followed  by 
bulging  of  the  membrana  flaccida.  If  the  tissues  are 
not  incised  at  an  early  date,  perforation  is  apt  to  result 
and  pus  is  discharged.  The  perforation  in  such  cases 
may  heal  and  the  hearing  be  restored,  or  adhesions 
between  the  ossicles  and  walls  of  the  tympanum  may 
form  and  give  rise  to  considerable  disturbance  of  hear- 
ing, or  the  disease  may  become  chronic,  when  caries  of 
the  ossicles  is  the  usual  result.  In  influenza  cases  the 
drumhead  is  markedly  injected  and  angry  looking,  as 
a  rule,  and  in  some  cases  the  perforation  has  a  nipple- 
shaped  projection  in  the  posterior  half  of  the  drumhead, 
out  of  which  the  pus  escapes  with  difficulty.  Marked  pul- 
sation of  the  fluid  will  be  noticed  at  this  point.    In  some 
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eases  not  only  the  bony  eanal,  but  the  cartilaginous  por- 
tion as  well  is  inflamed.  Especially  is  this  the  case  when 
otitis  me<lia  results  from  injuries  to  the  canal  and  drum- 
head from  the  improper  use  of  instruments  or  caustic 
applications.  At  times  the  lymphatic  glands  behind 
the  ear  are  enlarged.  After  the  discharge  has  filled  the 
canal,  the  landmarks  are  not  easily  made  out,  so  that  it 
becomes  necessary  to  remove  the  secretion  by  syringing 
and  by  using  absorbent  cotton  on  the  end  of  a  cotton- 
hohler  before  the  site  of  the  perforation  can  be  discov- 
ered. Cases  in  which  the  discharge  consists  largely  of 
stringy  mucus  are,  as  a  rule,  extremely  difficult  ones 
to  cure. 

Ssnnptoms.  The  disease  usually  commences  with  pain 
of  an  excruciating  and  lancinating  character  in  the  ear, 
not  limited,  however,  to  the  ear,  but  shooting  in  the 
direction  of  the  teeth,  the  neck,  and  in  the  occipital, 
parietal,  or  tem]K)ral  region.  The  pain  is  more  intense 
at  night  than  during  the  daytime.  As  previously  men- 
tioned, perforation  may  occur  without  pain  in  the  case 
c»f  tulx»rcnlous  subjects.  In  some  persons  the  pain  is 
not  very  marked,  particularly  in  adults,  but  such 
cases  are  infrequent.  The  temi>erature  is  usually  con- 
siderably elevated  in  the  case  of  young  children — as 
high  as  105**  F. — and  in  many  of  them  there  is  little 
if  any  pain.  In  adults  the  temperature  varies  very 
much,  usually  from  100°  to  102°  V.  After  perforation 
has  occurred  the  pain,  as  a  rule,  becomes  much  less 
severe,  and  occasionally  ceases  at  once. 

In  young  subjects,  meningitis  sometimes  is  suspected 

on  account  of  a  very  high  temperature,  and  from  the 

fact  that  the  child  puto  its  hand  to  the  side  of  the  head. 

In  some  children  the  disease  is  ushered  in  by  a  convul- 
12 
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sion  or  severe  vomiting.  A  child  that  has  been  scream- 
ing with  pain,  and  that  has  been  on  the  vev^  of  a  con- 
vnLsion,  will  snddenly  fall  asleep,  and  the  temperature 
will  drop  several  degrees,  as  soon  as,  perforation  has 
taken  place. 

Other  symptoms  complained  of  are  tinnitus,  which  is 
described  by  the  patient  as  being  of  a  roaring,  hissing, 
hammering,  or  pulsating  chardcter,  such  noises  proba- 
bly being  due  to  secretion  covering  the  ossicula  and 
fenestrae  oval  is  and  rotunda,  or  to  a  hypersemic  condi- 
tion of  the  labyrinth,  with  |K)ssibly  exudation ;  giddi- 
ness and  fulness  in  the  head,  and  deafness,  which  may 
be  very  slight  or  well  marked,  depending  on  the  in- 
tensity of  the  disease,  the  nature  of  the  secretion,  and 
especially  as  to  whether  the  labyrinth  is  implicated  or 
not.  After  perforation  the  hearing-distance  usually  is 
improveil.  Patients  generally  hear  the  watch  or  acou- 
meter  througli  the  cranial  l)ones.  In  severe  cases  of 
scarlet  fever  or  diphtheria  in  which  the  labyrinth  is 
involved  or  in  which  acute  caries  follows,  or  in  cases 
of  syphilis,  this  power  of  hearing  the  watch  or  acou- 
meter  will  be  lost.  In  Weber's  test  the  vibrations  of 
the  tuning-fork  usually  are  perceived  better  by  the 
affected  ear. 

Course  and  Complications.  Perforation  may  occur  in 
a  few  hours,  or  it  may  be  three  or  four  days  or  longer 
l>efore  the  discharge  makes  its  appearance.  Even  after 
perforation  has  taken  place,  the  pain  at  times  is  severe. 
In  such  cases  it  is  probable  that  the  periosteal  layer  is 
involved  or  that  the  mastoid  cells  are  implicated. 

As  a  rule,  after  [)erforation,  all  symptoms,  such  as 
pain,  fulness  in  the  head,  and  giddiness,  are  considerably 
modified.     The  duration  of  the  suppurative  stage  varies 
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from  several  days  to  three  weeks,  or  the  disease  may 
become  chronic.  A  cicatrix  may  or  may  not  mark  the 
seat  of  the  perforation.  During  the  stage  of  resohition 
the  membrana  gradually  loses  its  deep-red  color  and 
takes  on  a  grayish-red  appearance ;  the  landmarks  grad- 
ually reappear,  viz.,  the  handle  of  the  malleus  and  the 
short  process.  (See  Plate  I.,  Fig.  G.)  In  some  cases 
adhesions  form  between  the  ossicula  and  the  tympanic 
walls,  and  disturbances  of  hearing  result.  Opacities, 
calcareous  dejK)sits,  atrophic  changes,  and  thickening  of 
the  drumhead  are  observed  in  other  instances. 

Acute  purulent  otitis  media  is  apt  to  follow  a  much 
more  protracted  and  severe  course  in  those  who  are 
debilitated  or  scrofulous,  or  who  arc  suflFering  from  one 
of  the  exanthcmatous  diseases,  diphtheria,  bronchitis, 
etc.,  than  when  it  occurs  in  a  patient  who  otherwise 
is  healthy  and  strong.  In  cases  occurring  during  the 
course  of  scarlatina,  diphtheria,  measles,  and  influenza, 
the  inflammation  is  frequently  of  an  intense  and  viru- 
lent nature,  and  unless  a  free  incision  is  made  at  an 
early  date  in  the  drumhead  caries  of  the  ossicles  and 
tympanic  walls  is  the  result.  To  emphasize  this  point, 
I  would  refer  to  a  (»ase  of  scarlet  fever  that  came  under 
my  care  a  few  years  ago,  and  in  which  acute  suppura- 
tive inflammation  of  the  right  ear  had  already  taken 
place  at  the  time  of  my  first  visit.  The  left  ear  subse- 
quently becjime  inflamed  and  painful :  a  free  incision 
was  made  in  the  drumhead,  with  the  result  that  the 
left  membrana  tympani  subsequently  healed  and  the 
hearing  on  this  side  became  normal,  while  in  the  right  eiir, 
in  which  the  perforation  had  taken  place  sjwntaneously, 
the  greater  jwrtit^n  of  the  drumhead  was  destroyed. 

Permanent  disturbances  of  hearing  occur  in  castas  in 
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whi(»h  the  ossicula  are  bound  down  by  adhesions,  or  in 
which  th(T(»  is  an  adhesion  betwotm  the  drumhead  and 
iniddhwar  walls,  or  in  which  thickening  or  atrophic 
chan^ivs  or  cal(»anM)Us  dcj)osita  are  observed  in  the 
drumhead.  Deafness  is  often  well  marke<l  when  great 
deslructit)n  of  the  drumhead  and  ossicula  takes  place, 
and  espcHMally  when  the  labyrinth  is  aifirted. 

Ht»side  (»aries  of*  the  ossicuhi  and  walls  of  the  tvm- 
panic  cavity,  as  a  ivsult  i>f  acute  suppurative  otitis 
nunlia,  other  tnunplications  that  invasionally  follow  are 
acute  mastoiilitis,  facial  ervsijK^las,  meningitis,  pysemia 
and  septicaMuia,  thromlmsis  of  the  lateral  or  other  sina- 
ses,  suppunitive  labyrinthitis,  hemorrhage  fri>ni  the  in- 
ternal jugular  vein  or  can>tid  artery  due  to  acute  caries 
of  the  tem|K>nd  l>one,  ami  epidunil  and  cerebral  ab- 
sivsses,  I  have  ri*j>orttHl  two  nises  in  which  erj'sipelas 
tIevelojHHl  suddenly  as  a  iH>mplii»;ition  of  acute  pundent 
otitis  nunlia^  the  dise:ise  involving  the  scalp  and  face  and 
srivimr  risi*  to  in^nsidorable  l^>nstitutional  disturiianeo. 
When  orysi|H»las  first  maki»s  its  ap|¥*:irani»e  the  di*- 
ohargi*  tix^ni  the  middle  ear  Inwinu^s  much  less  in  quan- 
tity or  i\*:is<^  alti>g\^ther.  Ervsi|x»las  is  undoubttHlly  due 
to  lirtotoinal  in\*asion  of  a  wound  by  Fehlei<en*s  strep- 
tiHxxvus  ervsi|vlati>.  In  Knh  cist^  n*fen>Hl  to  the  an- 
nolo  tii>it  was  afftvttnl,  T  have  n^jHrntxl  als^>  a  case  of 
pya>niia  ^Hvurring  in  i\Muitvtion  with  aouto  purulent 
otitis  nuxlia  in  which  nwvon*  ultimatelv  i«x>k  plaiv. 

That  itvthing  is  a  i^ause  of  aouto  pumloni  otitis  mo«Iia 
was  oK^rlv  domonstrattHl  in  tho  n^jx^rt  of  a  cau?e'  of  a 
ohitd  x\lu»  \^UK^  luulor  niv  i4^s«t^i^':it3«»u,  and  wh*^  haJ 
vorA'  high  tom|vr:itun^  aibl  symptoms  of  bniin  t.vmp)i> 
cni\>n.    Tho  niastokl  antnmi  was  carious,  and  h  was 
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necessary-  to  scrape  it  with  sharp  spoons.  The  disease 
was  undoiibkKlly  due  to  sympathetic  irritation  from 
the  cutting  of  four  mohir  tei»th ;  the  child  recovered. 
When  jKiin  persists  after  the  aj)pearance  of  the  dis- 
charge, and  es|)ecially  if  the  temperature  is  high,  such 
indications  generally  j)oint  to  mastoid  disease  or  some 
other  complication. 

Diagnosis.  Before  })erforation  has  occurred,  it  is  im- 
possible to  make  a  differential  diagnosis  Ix'tween  acute 
catarrhal  and  acute  j)urulent  otitis  media,  as  in  both 
diseases  the  first  stage  is  marked  by  hypersemia  of  the 
drumhead.  As  previously  mentioned,  the  hyjKTflemia 
is  usually  more  marked  and  the  i)ain  more  intense  in 
acute  suj)purative  otitis  media.  Acute  myringitis  may 
be  mistaken  for  acute  otitis  media.  In  the  former, 
however,  the  pain  is  not  so  severe,  nor  is  the  disturb- 
ance of  hearing  so  great  as  in  the  latter  disease.  If 
there  is  stringy  mucus  in  the  discharge  from  the  ear, 
one  may  safely  diagnose  acute  purulent  otitis  media, 
as  mucus  is  never  present  in  a  case  of  otitis  externa 
or  furuncle  of  the  ciuial.  After  removal  of  the  dis- 
charge by  syringing  or  by  means  of  absorbent  cotton 
on  a  cotton-holder,  inspection  with  head-mirror  and 
speculum  will  usually  reveal  the  seat  of  the  per- 
foration. 

In  cases  in  which  the  latter  cannot  be  seen  on  account 
of  the  curvature  of  the  external  auditoiy  canal,  a  per- 
foration whistle  may  often  be  heard  by  having  the 
patient  try  the  Valsalvian  method  of  inflating  the  ear, 
or  by  Politzer's  method.  This  experiment  will  not  suc- 
ceed, however,  when  there  is  great  swelling  of  the  Eu- 
stachian tube  or  when  the  perforation  is  in  ShrapnelPs 
membrane.     It  should  not  be  forgotten  that   in    some 
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cases  of  ariite  purulent  otitis  meilia  the  discharge  is 
composed  almost  wholly  of  pus.  Mahgnant  disease 
having  its  origin  in  the  temporal  bone  may  give  rise  to 


great  difficulty  in  the  diagnosis  during  the  early  stage. 
I  have  reported  the  case'  of  a  woman  (see  Fig,  73)  who 
complained  for  some  time  of  pain  with  tinnitus  in  the 
right  ear,  followed  by  a  slight  serous  discharge.    Facial 
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paralysis  caused  her  considerable  alarm,  so  that  she 
sought  advice.  There  waH  marked  induration  of  the 
tissues  in  front  of  the  car,  extending  toward  the  jaw. 
The  pain  became  very  si'vere,  as  is  usually  the  case 
in  such  patients,  an  important  point  to  consider,  for 
when  it  is  persistent  and  cannot  otherwise  be  accounted 


Fia   74 


for,  malignant  disease  bhould  be  "iuspccted  This  case 
pro\id  to  be  a  carcmonia  as  ^huwn  m  Figs  74  and  75. 
Another  case  with  a  smular  historj  also  came  under  my 

care 

Prognosis  In  smiple  cases  of  acute  purulent  otitis 
media  occurring  in  heulth\  uidmihials  when  due  to  cold 
or  nasopharyngeal  catarrh,  the  prognosis  is  gtnxi  if  the 


case  !■»  treated  pruixrh  Ihe  jirognoaiS)  is  lioHe\er, 
unfavorable  in  cachectic  scrofulous  tubt rculous,  and 
syphilitic  patients    also  in  severe  casts  of  diphtheria, 


scarlet  fever,  measles,  and  tj-phus  fever.  In  some  c 
of  influenza  a  favorable  prognosis  should  not  be  given. 
One  should  consider  the  following  as  unfavorable  s>-nip- 
toms,  viz.,  a  distressing  tinnitus;  fever;  severe  pain, 


OTITIS  MEDIA  PUHULENTA  ACUTA. 


1S5 


wliicli  luia  l>efn  more  or  lesa  i-oiitiuiiouij  for  several 
weeks;  a  profuse  discharge,  which  has  persistol  in  spite 
of  treatment;  hi-morrhagc  from  the  ear,  caused  iii  most 
instances  l)y  granulations  or  polypi;  great  destruction 
of  the  membrana  tjmpani;  symptoms  of  mastoid  dis- 
ease; sweUing  of  the  bony  auditory  canal;  caries  of  the 
ossicula  and  walls  of  the  middle  ear;  facial  paralysis, 

Fio.  7(1. 

t 


and  enlargement  of  the  Ijmphatic  glands  in  the  neck. 
Facial  parnl^-sis  sometimes,  although  verj'  infrequently, 
manifests  itself  in  simple  acute  otitis  media  even  when 
perforation  docs  not  occur,  but  in  such  instances  even 
the  paralysis  generally  disappears  in  a  few  days. 

Treatment.  In  uncomplicated  cases  the  patient  should 
w  ki-jjt  (juii't  in  the  house,  while  in  severe  cases  he 
should  be  put  to  hed  and  given  a  light  diet.    A  trit- 
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urate  tablet  of  calomel,  gr,  one-tenth  to  one-quarter, 
should  be  administered  every  hour  for  six  doses,  or  until 
a  slight  laxative  action  is  produced.    Aconite  in  drop 


ini 


doses  is  also  a  most  valuable  remedy  when  there  is  fever, 
and  especially  in  cases  due  to  cold.  Tincture  of  Pulsa- 
tilla, likewise  given  in  drop  doses,  is  indicated  also  in 
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cases  in  which  there  is  a  profuse  discharge  from  the 
nares  or  nasopharynx,  and  may  be  administered  alter- 
nately with  aconite.  The  author  formerly  used  the 
artificial  leech  with  satisfactory  results  in  many  cases, 
especially  those  of  a  mild  t>T)e,  and  still  feels  that  in 
certain  instances  it  can  be  used  to  advantage.  The 
artificial  leech  consists  of  a  scarificator  (Fig.  77)  and 
cupping-glass  (Fig.  78).  The  scarificator  has  seven 
lance-shaped  needles,  and  the  depth  of  the  punctures 
made  in  the  soft  tissues  can  be  regulated  by  screwing  or 
unscrewing  the  cap  on  the  end  of  the  instrument.  The 
latter  being  placed  in  front  of  the  tragus  or  over  the 
mastoid,  according  to  the  indications,  the  spring  is  then 
pulled  back  and  the  tissues  scarified.  The  cupping- 
glass  is  immersed  in  hot  water  for  a  few  seconds  and 
then  applied  over  the  bleeding  surface.  The  artificial 
leech  is  much  to  be  preferreil  to  the  natural  one,  for  the 
following  reasons:  1.  The  scarificator  and  cupping- 
glass  are  always  at  hand,  while  natural  leeches  are 
frequently  very  difficult  to  obtain,  especially  at  night. 
2.  Leeches  are  very  repulsive  and  disagreeable  to  most 
patients,  and  especially  to  children.  <i.  After  the  arti- 
ficial leech  has  been  removed,  the  bleeding  ceases  at 
once,  while  with  the  natural  leech  it  is  often  difficult  to 
control  the  hemorrhage.  I  have  known  of  cases  in 
which  alarming  hemorrhage  occurred  after  the  surgeon 
left  the  patient. 

In  the  case  of  children,  hot  water  instilled  into  the 
ear  often  affords  great  relief,  as  well  as  douching  the  ear 
every  hour  or  two  with  a  warm  boric  acid  solution.  In 
douching  the  ear,  the  Lucse  glass  tip  can  be  used  to 
advantage.    After  being  connected  to  the  douche-bag 
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by  rubber  tubing,  it  is  inserted  well  into  the  external 
auditory  canal.  The  water  enters  through  the  upper 
opening  and  escapes  from  the  lower  one  (Fig.  79). 
Some  patients  derive  miHttl  comfort  from  the  applica- 
tion of  dry  heat  by  means  of  a  hot-water  bag  or  hot 


Fig.  79. 


Luck's  Rlass  tip  for  the  aural  douche. 

bag  of  salt.  Lucae  uses  hot  compresses  about  the  ear 
soaked  in  a  solution  of  acetate  of  aluminium,  two 
drachms  to  the  pint  of  water.  Drops  of  sterile  oil  con- 
taining 4  per  cent,  of  cocaine  or  10  per  cent,  of  opium 
may  be  used  with  benefit  (see  j).  167).  All  drops  and 
solutions  for  the  ear  should  always  be  warmed. 

The  condition  of  the  pharynx,  nasopharynx,  and  nares 
should  be  noted,  and  treatment  di recited  to  the  parts 
whenever  necessary.     (See  Chapter  VII.) 

As  micro-organisms  travel  from  the  pharynx  and  naso- 
pharynx to  the  middle  ear  by  means  of  the  Eustachian 
tube,  it  is  of  the  greatest  imjx)rtance  in  cases  of  measles, 
scarlet  fever,  dij)htheria,  and  influenza  to  try  to  prevent 
the  disease  from  extending  to  the  middle  ear.  To  ac- 
complish this,  sprays  of  boric  acid  or  Dobell's  solution, 
or  carbolic  acid  are  indispensable,  while  the  ears  should 
be  examined  frequently  for  the  first  evidences  of  inflam- 
mation. A  rise  in  temj>erature  will  frequently  be  the 
only  .symptom  of  acute  suppuration  of  the  middle  ear  in 
cases  of  scarlet  fever,  measles,  or  diphtheria.    A  sudden 
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Fig.  81. 


Line  of  inciaion. 


rise  in  temperature  is  a  much  ^°-  ^• 

more  important  symptom  than 

pain  in  the  aural  compHcations 

of   the   exanthemata.     As   the 

micro-organisms  in  these  dis- 
eases  are   apt   to   cause   acute 

caries,  it  is  very  important  that 

the    surgeon    should    make    an 

early  inxhsion  in  the  drumhead, 

and  not  wait  until 
perforation  has  oc- 
curred through  ulcer- 
ation. A  free  inci- 
aion should  be  made 
with  a  bistoury  (see 
Fig.  80),  and  not  a 
j)aracentesis,  as  for- 

merly  was  practisedy  the  line  of  in- 
cision extending  from  just  behind 

the  stapes  to  the  lower  border  of 

the  drumhead  and  close  to  the 

bony  auditory  canal  (see  Fig.  81). 

In  some  cases,  particularly  where 

there  is  bulging  of  the  membrana 

tympani  in  its  upper  and  poste- 
rior quadrant,  complicated  with 

symptoms  of  acute  mastoiditis, 

the  knife  should  be  carried  well 

up    to   the    posterior   fold    of   the        Author's  knife  for  incising 

drumhead  and   into  the  attic,  so    ***«  membrane  tympani  and 

for  dividing  adhesions. 

as  to  drain  more  f ullv  that  cavity, 

as  well  as  the  aditus  ad  antrum.   The  knife  should  then 

be  brought  out  along  the  upper  posterior  wall  of  the  ex- 
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ternal  auditory  canal,  so  as  to  relieve  the  tension  fre- 
quently observed  in  this  locality.  If  one  is  not  an  expert, 
and  has  had  but  a  limited  experience  in  operations  on 
the  drumhead,  it  is  much  wiser  to  make  a  perpendicu- 
lar incision  in  the  membrana  from  a  point  just  below 
the  umbo  to  the  lower  wall  of  the  tympanum.  Some 
advocate  making  an  incision  like  a  St.  Andrew's  cross, 
as  there  is  a  constant  tendency  for  the  opening  to  close. 
Before  incising  the  drumhead,  the  auditory  canal 
should  be  sjTinged  with  a  bichloride  solution  (1:5000), 
and  thoroughly  dried  with  sterile  absorbent  cotton. 
As  incision  of  the  drumhead  is  an  extremely  painful 
operation,  it  is  generally  advisable  to  administer 
an  anesthetic.  In  young  children  chloroform  may  be 
given,  but  great  care  should  always  be  used  in  its 
administration.  Nitrous  oxide  gas  is  to  be  preferred 
in  the  case  of  adults.  A  convenient  apparatus  for  this 
purpose  has  been  manufactured  by  the  S.  S.  White 
Dental  Manufacturing  Company,  which  can  be  conve- 
niently carried  by  the  surgeon.  Ethyl  chloride  has  also 
been  used  lately  in  an  inhaler  especially  designed  for  this 
purpose,  but  the  author  believes  that  it  can  be  safely 
administered  only  with  a  chloroform  mask  or  other  open 
inhaler.  When  an  anaesthetic  is  contraindicated  for  any 
reason,  the  pain  can  be  modified  by  painting  the  drum- 
head with  Gray's  mixture  (p.  361).  Some  advocate  the 
use  of  equal  parts  of  menthol,  carbolic  acid  and  cocaine 
rubbed  together  in  a  mortar,  and  then  carefully  applied 
with  an  applicator  along  the  line  of  the  proposed  incision. 
This  is  not  always  a  painless  method,  and  is  not  usually 
as  satisfactory^  as  a  general  anaesthetic.  After  the  mem- 
brana has  been  incised,  the  object  of  treatment  should 
be,  first  of  all,  to  promote  the  discharge  as  much  as  pos- 
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sible  by  douching  the  ear  with  the  normal  salt  solution 
or  a  solution  of  boric  acid,  5)  to  water  Sviij,  or  a  1-2 
per  cent,  solution  of  aluminium  acetat.  (Kirch ner),  or  a 
1-2  per  cent,  solution  of  lysol ;  and,  secondly,  to  try  to 
destroy  the  micro-organisms.  A  bichloride  solution 
(1 :5000)  can  be  used  to  advantage  after  the  discharge 
has  become  profuse,  as  well  as  a  solution  of  formalin 
(20  drops  to  a  pint  of  water),  and  especially  in  cases  in 
which  the  infection  is  of  a  virulent  character.  After 
douching  the  ear,  which  in  some  cases  is  necessary  every 
hour  or  two,  according  to  the  amount  and  character  of 
the  discharge,  it  is  advisable  to  insert  a  strip  of  boric 
acid  or  iodoform  gauze  down  to  the  membrana  tympani 
by  means  of  a  probe,  as  this  procedure  helps  to  drain 
the  ear. 

In  all  cases  of  acute  otitis  media  due  to  cold  or  the 
influenza,  the  dnunhead  should  be  incised  as  soon  as 
any  bulging  of  the  drumhead  is  apparent,  as  well  as  in 
those  cases  in  which  pain  and  fever  persist  in  spite 
of  all  antiphlogistic  treatment.  In  other  instances  in 
which  spontaneous  rupture  has  taken  place,  and  in 
which  the  perforation  is  very  small,  the  latter  should 
be  enlarged.  In  some  cases,  after  incising  the  drum- 
head, no  discharge  will  appear  for  several  hours,  while 
in  others  it  is  so  thick  and  tenacious  that  it  is  necessary 
to  force  it  from  the  middle  ear  into  the  external  meatus 
by  means  of  Politzer's  method.  Great  care  should  be 
exercised  in  inflating  the  ear,  especially  in  the  early 
stage,  for  fear  of  increasing  the  inflammation,  and 
under  no  circumstances  should  this  be  done  unless  there 
is  a  large  perforation  in  the  drumhead.  When  the 
discharge  is  thick  and  tenacious,  its  removal  may  be 
facilitated  by  means  of  Siegle's  otoscope. 
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If  the  bulb  of  the  internal  jugular  vein  runs  an 
anomalous  course  and  projects  into  the  middle  ear,  as 
sometimes,  but  very  infrequently,  occurs,  it  is  easy 
for  the  surgeon  to  wound  it  when  incising  a  drum 
membnuie  as  (wcurred  in  a  case  rej>()rU'(l  by  Mux^ 
The  patient  had  an  acute  otitis  media  with  a  bulging 
drumhead  which  was  incised.  At  first  a  few  drops  of 
bloody  serum  escaped  but  it  was  followed  inmicdiately 
by  a  stream  of  dark  blood.  The  c^nal  had  to  be  tam- 
poned. The  bov  was  four  vcars  old.  A  month  later 
an  examination  showed  that  the  whole  posterior  inferior 
and  a  portion  of  the  anterior  inferior  quadrant  of  the 
drumhead  appeared  bluish  white  and  behind  the  drum- 
head one  could  see  a  roundc^l  bodv  which  became  fuller 
and  the  bluish  white  color  more  intense  when  pressure  was 
made  on  the  internal  jugular  vein.  There  was  an  identi- 
cal appearance  of  the  drum  membrane  on  the  other  side. 

After  the  more  acute  symptoms  have  begun  to  sub- 
side, a  saturated  solution  of  boric  acid  should  be 
warmed  and  instilled  into  the  ear  several  times  a  dav 
after  the  discharge  has  been  thoroughly  removed  by 
syringing  or  by  absorbent  cotton  on  a  cotton-holder. 
Some  cases  do  well  under  the  so-called  drv  method  of 
treatment,  consisting  in  the  uisufHation  of  various  pow- 
ders into  the  external  meatus,  j)rincipally  boric  acid,  or 
of  aristol,  dermatol,  or  europhen.  After  the  canal  has 
been  thoroughly  cleansed  of  all  secretion  and  dried  as 
before,  boric  acid  j)owder  is  insufHated,  by  means  of  a 
powder-blower,  into  the  external  auditory  canal,  but 
should  never  be  packed  in,  as  pyaemia  has  followed  such 
practice.  The  dry  method  should  not  be  employed  until 
all  acute  inflammatory  symptoms  have  subsided,  and 
never  in  cases  in  which  there  is  a  small  perforation,  nor 
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in  which  there  is  considerable  thick  and  stringy  mucus. 
Hydrastis  canadensis  may  be  combined  with  boric  acid  as 
follows :  A  paste  is  made  of  boric  acid  and  tincture  of 
hydrastis  canadensis,  and  the  mass,  after  it  is  dry,  is 
thoroughly  pulverized  and  mixed  again  with  equal 
parts  of  boric  acid  powder.  Astringent  solutions  are 
indicated  in  cases  in  which  the  treatment  by  boric  acid 
solution  or  powder  has  not  succeeded.  For  this  pur- 
pose, sulphate  of  zinc,  or  sulphate  of  copper,  or  acetate 
of  lead,  in  the  proportion  of  three  to  eight  grains  to  the 
ounce  of  water,  is  generally  prescribed. 

Injections  of  warm  water  through  the  catheter  into 
the  middle  ear  are  recommended  by  Politzer  in  cases  in 
which  the  pain  is  persistent  and  does  not  yield  to  the 
usual  remedies ;  also  in  those  cases  in  which  the  discharge 
cannot  be  arrested  by  local  treatment ;  and  especially  in 
cases  in  which  there  is  a  small  perforation  (nipple-like) 
in  the  membrana  tympani,and  likewise  in  cases  in  which 
the  mastoid  process  is  involved.  Whenever  the  mastoid 
cells  are  implicated,  the  treatment  described  in  the 
chapter  on  Mastoid  Diseases  should  be  followed.  All 
polypi  should  be  removed  by  curettes,  the  snare,  or 
caustic  applications.  It  is  of  the  same  importance  to 
attend  to  the  patient's  general  health  in  this  disease  as 
in  acute  catarrhal  otitis  media.  The  internal  adminis- 
tration of  urotropine  is  advisable  in  many  cases,  particu- 
larly in  those  of  a  virulent  infection.  After  the  perfora- 
tion has  closed,  it  is  advisable  at  first  that  the  patient 
wear  a  small  piece  of  cotton  in  the  meatus,  especially 
during  unseasonable  weather.  The  middle  ear  should 
be  inflated  several  times  a  week,  and  gradually  less  fre- 
quently until  the  hearing  is  entirely  restored ;  and  the 
patient  should  be  cautioned  to  be  very  careful  about 
exposing  himself  to  draughts  and  sudden  changes  in  the 
weather. 
13 


CHAPTER   VII. 

ADENOID  GROWTHS,    ENLARGED  TONSILS^    DISEASES 

OF  THE  NASAL  PASSAGES. 

As  ili^icfl^es  of  the  «ir  are  as&4X*iateil  so  frequently 
with  aflectioiis  of  the  nasal  (Kisciiages,  the  nasopharynx, 
the  Eustachian  tubes,  anil  tlie  tonsils,  it  not  onlv  fells 
within  the  provintv  of  the  aural  surgeon,  but  also  be- 
comes his  dutv  to  examine  most  c:in*fullv  into  the  condi- 
tion  of  these  structures  and  passagt^s  as  well  as  to  apply 
proper  tre:itment.  When  the  Eustachian  tubes  are 
<*onstricteil  i>r  the  jKitient  is  unable  to  breathe  tbriiugh 
the  nose,  owinir  t«>  some  t»bstnicii«»n  in  the  nasal  pas- 
sages or  t*>  the  pn^seniv  «»f  ailenoid  gnuvths  in  the  naso- 
pharynx, so  that  pn^|vr  ventilation  of  the  middle  ear  is 
interteretl  with,  it  is  uscK^s  for  the  surgei>n  to  practise 
repealeil  inflation  of  the  ears  by  Politzers  metlKxl,  with 
the  ex|Mvtation  of  eftmiuir  {H^nnanent  Relief,  without 
first  removing  the  c:uisi»  of  the  «Hvlusion. 

Great  attenti«>n  has  of  late  ye:irs  Ihh^u  [laid  to  the 
treatment  of  the  nos**  and  nasopharynx,  and  much 
l)enefit  has  resultetl  fn^m  this  pnictiiv. 

AVhen  a  patient  h:is  Ix^en  de:tf  for  a  ci>nsiderable 
length  of  time  and  seriiuis  changes  have  taken  place  in 
the  drumhetxl,  with  atlhesions,  antl  es|HH'ially  if  there 
is  tinnitus,  one  shouM  1h^  ver\'  guarth^l  in  expressing 
an  opinion  as  to  the  Ivnefit  to  1h»  derivinl  fn>m  treat- 
ment of  the  nasopharynx  and  nan*s.     Tvh>  frinpiently 
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one  sees  patients,  the  victims  of  chronic  catarrhal  otitis 
media,  who  have  undergone  operations  on  the  nose  and 
nasopharynx  without  any  improvement  in  the  hearing. 
It  is  in  the  more  recent  cases  that  one  is  apt  to  meet 
with  success,  before  permanent  pathological  changes  have 
taken  place  in  the  mcmbrana  tympani. 

ADENOID    GROWTHS. 

To  Dr.  Wilhelm  Meyer,  of  Copenliagen,  is  due  the 
honor  of  having  first  directed  the  attention  of  the 
medical  profession  to  the  great  imj)ortance  of  removing 
adenoid  growths  in  the  nasopharynx,  especially  when 
their  presence  interfered  with  the  passage  of  air  through 
the  nose  and  Eustachian  tube. 

Others  have  followed  in  Meyer's  footsteps,  so  that 
at  the  present  time  the  operation  of  removal  of  these 
growths  is  performed  frequently,  and  with  much  success. 
Not  only  has  deafness  been  cured  in  many  instances 
by  the  excision  of  an  adenoid  growth,  but  diseases 
of  a  nervous  character,  such  as  asthma,  false  croup,  as 
well  as  malformations  of  the  chest,  nose,  and  throat, 
have   been    benefited   by  this  operation. 

The  examination  of  the  ear  should  never  be  consid- 
ered complete  until  the  nose  and  nasopharynx  have 
been  most  carefully  examinetl,  more  especially  in  the 
case  of  children.  In  about  74  per  cent,  of  Meyer's 
cases  of  adenoid  disease  there  was  more  or  less  deafness. 

As  usually  observed,  adenoid  hypertrophy  at  the 
vault  of  the  pharynx  is  of  two  varieties.  In  one  there 
is  more  or  less  fibrous  tissue  associated  with  the  lymphoid 
mass,  while  in  the  second  variety  it  is  very  scarce.  The 
growths  vary  much  as  to  size  and  number.  There  may 
be  simply  a  chronic  enlargement  of  the  pharyngeal  or 
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Luschka'a  tonsil,  situated  at  the  roof  of  the  naso- 
pharyux,  wliich  may  fill  the  space  entirely,  or  the 
growth  may  he  so  small  that  the  surgeon  is  not  justified 
in  rcmfiviiig  it,  Tlie  vegetations  may  extend  fn)m  the 
vault  along  the  jxisterior  and  lateral  walls  of  the  pharynx, 
or  one  lai^e  ma*w  or  several  smaller  gniwths  may  be 
found  on  the  juisterior  pharyngeal  wall.     The  adenoid 
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tissue  is,  as  a  rule,  bright  in  color,  and  bleeds  readily 
when  oxamineil  with  the  finger  or  probe. 

Symptoms.  The  expression  of  the  face  is  exceedingly 
cliaracterislic  of  this  disease,  as  well  as  the  manner  in 
whieh  the  patient  pronnunees  certain  wonls.  Tiiere  is 
difficully  in  pnmouncing  sounds  of  m,  \\,  and  ng,  .so 
that  the  patient  talks,  as  it  were,  "through  the  nose." 
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As  a  result  of  mouth-breathing,  the  patient  presents  a 
stupid  and  listless  appearance  (see  Fig.  82) ;  he  is  anaemic; 
has  drooping  eyelids,  prominent  teeth,  and  arched  palate. 
He  may  have  what  is  known  as  a  "  pigeon-breast "  ;  he 
is  apt  to  complain  of  frontal  headache,  a  feeling  of 
fulness  in  the  nasopharynx,  and  the  sense  of  smell  is 
impaired.  There  is  apt  to  be  a  persistent  catarrh  with 
considerable  secretion.  The  nose  becomes  pinched, 
and  the  alae  have  a  sunken  appearance.  Snoring  is  a 
prominent  symptom.  Asa  result  of  the  obstruction  to 
respiration  through  the  nose,  deformity  of  the  septum 
may  occur.  The  appearance  of  the  face,  in  conse- 
quence, may  be  changed,  owing  to  the  imperfect  devel- 
opment of  the  osseous  structures  of  the  nose  and  hard 
palate.  The  hearing  becomes  affected  when  the  normal 
ventilation  and  nutrition  of  the  middle-ear  tract  are 
interfered  with.  The  mucous  membrane  at  the  mouth 
of  the  Eustachian  tube  becomes  swollen  as  a  result  of 
frequent  head  colds,  or  the  vegetations  themselves  may 
encroach  upon  the  orifice  of  the  tube.  In  consequence, 
the  patient  complains  of  earache,  tinnitus,  and  impaired 
hearing ;  and  if  this  condition  of  affairs  is  allowed  to 
continue  without  treatment,  permanent  changes  take 
place  in  the  structures  of  the  middle  ear,  so  that  the 
drumhead  becomes  retracted,  adhesions  develop,  or  the 
drum  membrane  becomes  perforated  from  a  suppurative 
process.  Enlarged  tonsils  often  are  observed  at  the 
same   time,  especially   in   children. 

Oausation.  Adenoid  hypertrophy  is  much  more  fre- 
quently seen  in  children  than  in  adults.  In  fact,  after 
puberty  one  meets  only  occasionally  with  these  growths, 
although  they  may  be  found  in  rare  instances  in  elderly 
persons,  as  well  as  in  infants  at  birth.     Hereditary  in- 
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fluences  undoubtedly  play  an  important  role  in  the 
causation,  as  well  as  residence  in  damp  places.  They 
occur  sometimes  as  a  result  of  scarlet  fever,  measles, 
diphtheria,  debilitating  fevers,  scrofula,  and  hereditary 
s>T)hilis. 

Diagnosis.    In   adults,    one   can    usually   make    a 
diagnosis  of  adenoid  h>T>ertrophy  by  means  of  the 
head-mirror  and  posterior  rhinoscopy.    With  children, 
however,  it  is  usually  impossible  to  obtain  a  satisfac- 
tory view  of  the  nasopharynx  by  such  means.    The 
surgeon  should  make  a  digital  examination  as  follows: 
The  examiner  stands  to  the  right  of,  and  a  little  behind 
the  patient,  who  is  in  a  standing  or  sitting  posting 
according  to  the  age,  with  the  head  thrown  back  and 
resting  against  the  surgeon.     In  infants  and  small 
children  it  is  convenient  to  have  them  on  the  lap  of  the 
mother  or  nurse,  tlie  general  jx)sition  of  patient  and  ex- 
aminer remaining  the  simie. 

The  patient's  mouth  is  gently  forced  open  by  the  left 
index  finger,  and  the  left  cheek  gently  but  firmly  pushed 
between  the  patient's  jaws.  This  acts  as  an  automatic 
mouth  gag  and  prevents  injury  to  the  fingc^r  of  the  ex- 
aminer. The  index  finger  of  the  right  hand  is  now  in- 
serted along  the  dorsum  of  the  tongue  until  the  uvula 
and  edge  of  the  soft  palate  are  reached.  It  is  then 
passed  upward  between  the  palate  and  the  posterior 
pharyngeal  wall,  and  the  adenoid  tissue  if  present  will 
be  felt  as  a  soft  lobulated  mass  or  as  isolated  nodules 
in  different  parts  of  the  pharyngeal  vault,  occasionally 
impinging  on  the  mouths  of  the  Eustachian  tubes.  If 
adenoid  tissue  is  not  present,  the  pharyngeal  walls  will 
be  smooth  and  resistant. 
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After  thoroughly  exploring  the  nasopharjTix,  noting 
the  size,  locution,  and  cnnBistt'iK-y  of  tlie  adenoid  tissue, 
the  examiner's  finger  is  withdrawn.  This  will  often  be 
«>vere<l  with  bloody  mnciis,  an  additional  indication  of 
the  presence  of  adenoid  tissue. 

Up  to  this  time  the  index-finger  of  the  surgeon's  left 
hand  has  prwse<l  the  eheek  firmly  between  the  patient's 
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jaws.     If  this  is  removed  too  quickly,  the  examiner's 
finger  is  likely  to  be  injured  by  the  patient's  teeth. 

Dr.  Edgar  M.  Holmes,'  of  Boston,  has  recrntly  jwr- 
fected  an  instrument  on  the  principle  of  an  Illuminated 
cystoscojM",  by  which,  when  passed  tlmiugli  the  nostril, 
one  may  oliserve  the  condition  of  the  pharyngeal  orifice 
of  the  Eustachian  tube  and  its  immediate  ncighborhotHl. 

'TranMicllon'i  Sliilli  lulLTmillniinl  ntuliiulfn.]  rimiiivts.  Auk.  '-.  IBI'i 
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Its  fieW  of  A-ision  is  necessarily  limited,  but  it  is  especially 
usefiil  to  supplement  the  {posterior  rhinoscopic  mirror,  and 
to  t>btain  a  view  of  the  nasophan'ngeal  structures  when 
an  intitKluotiou  of  the  mirror  is  impossible. 

It  gives  a  direct  image,  and  it  is  passed  through  the 
inferior  meatus  and  revolved,  so  that  the   Eustachian 

Ffo.  84. 
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orifice  of  the  same  side  and  the  vault  of  the  pharynx  and 
the  tube  of  the  opposite  side  are  successively  brought  into 
view. 

Treatment.     Much  may  be  accomplished  by  the  ad- 
ministration of  tonics  and  alteratives,  especially  if  the 
g(»neral    health  is  impaired.     The   syrup  of  the  iodide 
of  iron,  the  syriip  of  hydrio<lic  acid,  and  cod-liver  oil 
are  remedies  that  are  especially  indic^ated.     The  most 
satisfactory  and  efficient  methcKl,  however,  is  the  surgical 
treatment  of  this   condition.     In  a  certain    number  of 
patients  who  give  the  history  of  being  "bleeders/'  it 
is  prudent  to  test  the  coagulability  of  the  blood  before 
advising  operation.    If  the  coagulation  time  of  the  blood 
is  found  to  be  alK)ve  the  normal  limit,  operation  is 
contraindicated  until  the  coagulation  of  the  blood  can 
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be  restored  by  the  injection  of  horse  serum  or  by 
transfusion.  As  regards  operative  interference,  many 
various  instruments  have  been  devised  for  this  purpose. 

Meyer  himself  used  an  annular  knife,  one  centimetre 
in  diameter  and  twenty-one  centimetres  in  length,  which 
he  inserted  with  the  right  hand  between  the  septum  and 
the  spongy  bones  as  far  as  the  nasopharynx.  By  intro- 
ducing the  left  forefinger  through  the  mouth  and  behind 
the  soft  palate  until  he  felt  the  instrument,  he  preased 
the  vegetations  inside  the  ring.  By  drawing  the  knife 
outward,  the  growths  were  cut  off.  He  further  recom- 
mended a  second  method,  viz.,  cauterization  with  solid 
nitrate  of  silver. 

In  adults  the  adenoid  hypertrophy  may  be  removed 
without  an  anaesthetic  in  many  instances ;  but  in  children, 
according  to  my  experience,  it  is  always  advisable  to  use 
ether.  Ether  is  to  be  preferred  to  chloroform,  as  being 
safer,  and  the  jmtient  should  not  be  completely  anaesthe- 
tized, for  fear  of  bl(X)d  entering  the  trachea.  The  in- 
struments that  have  been  most  satisfactory  in  my  hands 
are  the  Knight  or  Brandegee  forceps. 

The  Author's  Method.  In  operations  upon  ton- 
sils and  adenoids  the  author  now  employs  an  aspirating 
machine.  This  has  a  mouthpiece,  easily  sterilized, 
which  is  operated  by  the  assistant.  It  is  of  great  value 
in  keeping  the  operative  field  free  of  blood,  and  in 
preventing  blood  and  mucus  from  entering  the  trachea. 
The  patient  is  anaesthetized  and  placed  in  a  recumbent 
position  on  an  operating-table,  and  a  mouth-gag  is 
inserted  on  the  right  side  of  the  mouth.  The  operator, 
standing  on  the  left  side  of  the  patient,  introduces  the 
forefinger  of  his  left  hand  into  the  nasopharynx,  to 
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locate  the  position  of  the  growth  as  well  as  to  guide  the 

point  of  the  instrument. 


The  Knight  or  BrandeRee  forceps  (see  Figs.  85  and  86) 
are  admirably  adapted  for  the  removal  of  these  growths. 
They  are  introduced  closed,  and  afterward  opened,  so  as 
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to  include  all  of  the  growth  if  possible.  The  patient 
should  be  turned  to  the  right  side  from  time  to  time 
to  allow  the  blood  to  flow  out  of  the  mouth  and  nose. 
Some  blood  is  swallowed  and  frequently  vomited  after 
the  operation.  There  is  less  danger  that  fragments  of 
the  growth  will  fall  into  the  larynx  by  this  method  than 
when  the  patient  is  in  the  upright  position.  After  the 
operator  has  satisfied  himself  that  he  has  removed  the 
growth  as  thoroughly  as  possible,  he  should,  for  fear  of 
leaving  some  fragments,  scrape  the  cavity  thoroughly 
with  the  Gottstein  curette  (Fig.  87).  By  means  of  good 
illumination  the  curette  is  introduced  behind  the  soft 
palate  and  kept  well  forw' ard  until  the  septum  is  reached. 
At  this  point  the  instrument  is  pushed  firmly  backward 
and  then  drawn  downward  over  the  posterior  pharyngeal 
wall.  The  last  few  years  have  witnessed  the  increasing 
popularity  of  the  La  Force  adenotome.  (Fig.  88.)  This 
is  a  box-like  instrument  with  a  flexible  cutting  blade, 
working  from  below  upward.  In  using  it  the  chin  is 
extended,  the  instrument  with  the  blade  open  is  intro- 
duced high  up  in  the  median  line  behind  the  palate  and 
pressed  firmly  against  the  pharyngeal  vault  and  vomer, 
forcing  the  adenoid  into  the  cavity  of  the  instrument. 
The  blade  is  then  pushed  home,  severing  the  adenoid 
mass  which  remains  in  the  box  of  the  instrument.  At 
first  a  small  amount  of  adenoid  tissue  is  apt  to  be  left 
posterior  to  the  vomer  and  around  the  Eustachian 
tubes,  but  with  increasing  skill  it  will  be  found  a  satis- 
factory instrument  for  the  removal  of  the  majority 
of  adenoids,  especially  in  children.  To  control  the 
hemorrhage,  the  nares  should  be  thoroughly  sprayed 
with  ice  cold  Dobell's  solution  and  the  face  and  neck 
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sponged  with  towels  soaked  in  ice-water  while  the 
patient  is  in  the  recumbent  position. 


Fig.  88. 


La  Force  adcnotome. 


The  patient  should  be  prepared  beforehand  for  the 
operation.  The  evening  before,  a  mild  purgative  should 
be  administered;  he  should  be  given  a  light  diet  on 
the  day  of  operation,  and  there  should  be  at  least  four 
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hours'  interval  between  the  last  meal  and  the  time  of 
the  operation. 

Castas  of  severe  hemorrhage  after  operation  have  been 
rejx)rte(l,  but  they  are  infrequent,  and  when  they  do 
occur  are  probably  due  to  the  l;eniorrhagic  diathesis. 
Burger^  reports  the  case  of  a  child,  eleven  years  of  age, 
who  suffered  from  leukteniia  and  who  died  of  hemor- 
rhage aft^r  removal  of  adenoids.  According  to  this 
writer  the  danger  of  hemorrhage  increases  with  age  as  in 
seventy-eight  cjises  re[X)rted,  fourteen  were  over  fifteen 
years  of  age.  lie  rc^anls  the  particles  of  adenoid  tissue 
which  remain  after  excision  as  the  most  important 
source  of  the  bleeding.  On  this  account,  it  is  important 
for  the  surgeon  to  be  well  informed  as  to  the  patient's 
general  condition.  The  operation  should  never  be 
undertaken  if  the  patient  has  a  cold  or  symptoms  of 
otitis  media,  for  in  a  case*  that  1  reported,  in  which  the 
operation  was  performed  when  the  patient  was  suffering 
from  an  acute  pharyngitis,  not  only  did  purulent  otitis 
media  follow,  but  it  became  net'essary  to  oi)en  the 
mastoid  cells,  (ireat  care  an<l  gentleness  should  also 
be  employtnl  when  ojK^mting,  for  fear  of  injuring  the 
mouths  of  the  Eustachian  tubes. 

Aft^r  the  operation  the  patient  should  be  watched 
until  the  hemorrhage  has  ceased,  and  should  then  im- 
meditately  be  put  to  bed  and  kept  in  a  recuml)ent  posi- 
tion for  at  least  twenty-four  hours,  and  for  several  days 
should  remain  quiet  in  the  house.  During  this  time 
the  diet  should  be  a  simple  one. 

In  some  cases  a  second  operation  is  required,  even  if 
all  the  growth  was  removed  the  first  time.    In  other 

>  Presso  oto-laryngoloKiqup  Belgp,  1904,  No.  4. 

>  Tr«n8action«  of  the  American  Ctological  Society.  1892. 
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cases,  especially  in  adults,  the  remnants  of  the  adenoid 
growtli  should  be  cauterized  with  solid  nitrate  of  silver. 

If  the  tonsils  are  enlarged,  it  may  be  necessary  to 
excise  them,  as  well  as  to  perform  some  operation  on 
the  nasal  passages,  in  order  that  the  patient  may  breathe 
easily  with  the  mouth  closed. 

When  the  child  has  been  in  the  habit  of  breathing 
with  the  mouth  open  for  a  long  period  of  time,  it  may 
be  necessary  to  apply  a  bandage,  or  a  special  apparatus 
designed  for  this  purpose,  to  prevent  the  jaw  from  drop- 
ping at  night,  and  this  should  be  worn  for  some  little 
time  or  until  the  habit  has  been  corrected. 

In  case  of  severe  hemorrhage,  applications  of  a  solution 
of  tannic  and  gallic  acids  should  be  made,  or  it  may  be 
necessary  to  plug  the  posterior  nares.  Great  care  should 
Ihj  exercised  so  that  the  patient  does  not  take  cold  after 
the  operation.  Usually  after  the  operation  there  is  a  de- 
cided improvement  in  the  hearing,  provided  the  latter 
has  not  been  affectwl  for  a  long  time  and  |)ermanent 
changes  have  not  taken  place  in  the  driinihead.  Even 
in  cases  in  which  there  is  a  discharge  from  the  middle 
ear  the  suppuration  generally  becomes  diminished  at 
once.  The  patient's  general  health  is,  as  a  rule,  much 
improved  after  the  o|K?niti(»n.  I  have  seen  children 
who  were  sickly,  poorly  nourished,  and  anaemic,  show  a 
decided  change  for  the  better  after  removal  of  these 
growths.  The  following  case  illustrates  this  point:  A 
boy,  aged  four  and  one-half  years,  weak-minded,  poorly 
nourished,  breathes  with  mouth  oixjn  and  is  very  rest- 
less at  night.  There  has  been  a  discharge  from  the  ear 
for  about  two  weeks.  Under  ether  an  examination  of 
the  posterior  nares  was  made  with  the  index-tinger,  and 
the  vault  was  found  filled  with  adenoid  masses.     These 
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were  removed  with  the  Gradle  forceps.  There  was  con- 
siderable hemorrhage,  which  soon  ceased.  Two  weeks 
later  there  was  a  very  decided  improvement  in  the 
child's  general  appearance,  as  shown  by  his  breathing 
and  sleeping  better,  and  being  in  much  brighter  spirits. 
The  hearing  was  much  improved  and  the  discharge 
less.  His  mother  was  very  enthusiastic  over  the  good 
results  of  the  operation. 

It  does  not  follow  that  improvement  in  the  hearing 
will  take  place  after  the  operation  without  treatment 
directed  to  the  ear  itself,  for  frequently  the  drumhead 
is  considerably  retracted  and  bound  down  by  adhesions, 
so  that  it  will  he  necessary  to  restore  the  drumhead  to 
its  normal  position. 

ENLARGED  TONSILS. 

Enlarged  tonsils,  or  chronic  hyjH»rtrophy  of  the  ton- 
sils, are  undoubtedly  an  indirect  cause  of  deafness  in 
that  they  interfere  often  with  nasal  respiration,  and  by 
pressure  upward  prevent  the  proper  ventilation  of  the 
tympanic  cavity.  When  removed,  the  hearing-<listance 
is  often  much  increased,  but  the  surgeon  should  always 
examine  the  nasopharynx,  for  usually  in  children  ade- 
noid hypertrophy  is  associated  with  enlarged  tonsils. 

Hypertrophy  of  the  tonsil  consists  of  a  proliferation 
of  its  fibrous  stroma,  together  with  an  unusual  increase 
of  its  lymphoid  tissue.  The  proliferation  of  its  fibrous 
stroma  is  observed  more  frequently  in  cases  of  long 
standing. 

Causes.  Enlarged  tonsils  are  frequently  due  to  mal- 
nutrition, scrofula,  syphilis,  tuberculosis,  rheumatism, 
and  indigestion.  Exciting  causes  are  frequent  attacks 
of  acute   inflammation   from  cold,  scarlet  fever,  diph- 
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theria,  measles,  whooping-oough,  and  recurring  attacks 
of  quinsy  i^ore-throjit. 

Enlarged  tonsils  have  Ix'en  observed  in  children  soon 
after  birth.  After  puberty  the  tonsils,  as  a  rule,  begin 
to  grow  smaller,  and  in  some  cases  rt^sume  a  normal  size 
and  appearance. 

Symptoms.  The  symptoms  art*  very  similar  to  those 
observed  in  cases  of  adenoid  hy|HTtrophy.  The  patient 
IS  apt  to  be  jKX)rly  nourished,  has  difficulty  in  breathing 
with  mouth  closed,  and  there  is  more  or  less  difficulty 
in  speaking.  In  some  rases  the  sensi»s  of  hearing,  smell- 
ing, and  tasting  art*  imj>airtHl.  Nervous  symptoms  are 
sometimes  observed,  such  as  spasmmlic  cough,  chorea, 
and  epilepsy. 

Treatment.  It  is  advisiible  to  trv  to  rtnlut^e  the  size 
of  the  tonsils  bv  internal  m('<licati()n  and  bv  locjd  treat'- 
menty  whenever  practicable,  before  resorting  to  surgical 
interference.  I  tliink  that  surgeons  are  often  inclined 
to  operate  too  early,  and  in  some  cases  I  believe  that 
much  can  be  accomplished  without  n^sorting  to  excis- 
ion. In  some  instancies  chcvsv  matter  mav  Ix*  forced 
out  of  the  cr\'pts  by  pressure  madt*  on  the  tonsils.  In 
cases  of  malnutrition  the  child  should  Ik»  given  cod- 
liver  oil,  syrup  of  the  iodide  of  iron,  or  syrnp  of 
hydriodic  acid,  for  some  time  lx?fore  resorting  to  oj)era- 
tive  measures. 

In    ceases  of  the  hemorrhagic   diathesis,  the  surgetm 

should  hesitate  to  advise  operation.     If  absolutely  nect*s- 

sary,  the    tendency  to  |)ostoperative   bleeding   may  be 

lessened  by  the  preliminary  subcutaneous  injection  of 

horse  serum. 

Until  within  a  few  years  tonsillotomy  was  the  oi)era- 
tion  universally  adopted,  which  was  performed  with 
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or  without  an  anaesthetic,  and  the  Mathieu  and  the 
Mackenzie  tonsillotomes  were  the  instruments  generally 
used. 

Tozuullectoiny.  In  the  opinion  of  the  author,  however, 
the  time  has  come  when  tonsillectomy  and  not  tonsil- 
lotomy is  the  operation  of  choice.  From  time  to  time  a 
number  of  cases  are  seen  in  which  two  or  more  years 
previously  a  tonsillotomy  has  been  performed  and  in 
which  now  the  buried  tonsillar  stumps  have  grown  to 
almost  their  original  size,  causing  a  recurrence  of  the 
symptoms  originally  demanding  their  removal. 

It  is  an  operation  requiring  the  exhibition  of  consider- 
able skill,  dexterity,  and  judgment,  and  should  not  be 
performed  by  an  operator  whose  experience  is  limited, 
and  who  is  unfamiliar  with  the  anatomy  of  this  region. 

That  the  radical  operation  upon  the  tonsil  is  attended 
by  more  reaction,  and  by  possibly  a  greater  liability  to 
oral  infection  than  simple  tonsillotomy,  the  author  does 
not  deny,  but  he  believes  that  the  permanent  and  uni- 
formly satisfactory  retsults  thus  obtained  counterbalance 
by  far  the  objections  above  alluded  to. 

Tonsillectomy  is  a  major  operation  and  should  be  per- 
formed in  the  house  or  preferably  in  the  hospital. 

The  author  wishes  to  stamp  his  emphatic  disapproval 
upon  the  practice  of  operating  on  tonsils  and  adenoids 
in  private  oflBces  and  clinics,  and  allowing  the  patients 
to  pass  almost  immediately  into  the  open  air,  subjecting 
them  to  the  dangers  of  infection,  secondary  hemorrhage, 
and  their  sequellse. 

The  dangers  of  this  operation  c^an  largely  be  obvi- 
ated by  appropriate  pre-  and  p(^st-operative  treatment. 

In  adults  the  operation  may  be  j)erformed  under  local 
U 
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anaesthesia,  but  in  nervous  individuals  and  in  children 
ether  should  be  administered,  preferably  by  the  drop 
method.  If  the  gas-ether  sequence  is  used  in  children 
it  should  be  administered  by  an  ansesthetist  of  special 
experience  in  this  line  of  work. 
The  technique  used  by  the  author  is  as  follows: 
The  operator  stands  to  the  right  of  the  patient,  who 
is  in  the  recumbent  position  and  thoroughly  anaes- 
thetized. His  assistant  stands  on  the  opposite  side. 
The  jaws  are  separated  with  the  tongue  depressor 
and  the  mouth-gag  introduced  on  the  patient's  left 
side. 

The  right  tonsil  is  operated  upon  first.  The  tenacu- 
lum forceps  are  engaged  in  the  tonsil,  care  being  taken 
to  include  both  the  upper  and  the  lower  pole  within  its 
grasp,  and  gentle  traction  is  then  made  toward  the 
median  line.  The  assistant  then  retracts  the  palate 
gently  upward  with  the  tip  of  the  aspirator.  This 
sharply  delineates  the  line  of  junction  between  the  tonsil 
and  the  posterior  pillar.  With  snips  of  the  curved 
scissors  the  mucous  membrane  is  now  severed  along  the 
junction  of  the  tonsil  and  the  anterior  pillar.  The 
posterior  pillar  is  separated  from  the  tonsil  by  blunt 
dissection  with  the  closed  ends  of  the  scissors.  The 
upper  two-thirds  of  the  tonsil  is  dislocated  from  its 
bed,  chiefly  by  blunt  dissection,  and  working  from 
behind,  forward.  Any  firm  adhesions  encountered  are 
cautiously  severed  close  to  the  tonsil.  If  the  above 
procedure  has  been  properly  carried  out  the  tonsil  will, 
with  gentle  traction  drop  downward  and  fon\'ard,  and 
be  held  in  place  onlv  bv  the  fibrous  tissue  at  the  base 
of  the  capsule,  the  unseparated  portion  of  the  posterior 
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pillar,  and  the  mucous  membrane  at  the  base  of  the 
tonsil.  The  separation  is  rendered  more  complete  by 
introducing  the  index  finger  of  the  right  hand  between 
the  tonsil  and  its  bed,  and  gently  pushing  it  downward 
and  toward  the  median  line.  This  separates  the  tonsil 
so  that  it  hangs  only  by  the  mucous  membrane  at  its 
base. 

The  pedicle  thus  remaining  is  severed  by  a  Peter 
or  Eves  snare. 

The  patient  is  now  turned  on  the  right  side  and  the 
left  tonsil  removed  in  a  similar  manner.  The  operation 
should  be  performed  under  good  illumination,  prefer- 
ably from  an  electric  head-light,  and  the  operative 
field  sponged  or  aspirated  from  time  to  time  in  order 
to  remove  the  blood  and  mucus.  If  the  tonsils  be  ex- 
amined they  will  in  the  majority  of  cases  be  found  to 
have  been  completely  eimcleated  with  the  capsule 
intact. 

If  any  tonsillar  tissue  is  found  to  remain,  it  can  now 
be  removed  by  the  careful  use  of  the  tonsil  punch. 

If  adenoids  are  present,  they  should  now  be  removed 
in  the  usual  manner.  Especial  care  should  be  taken  to 
see  that  the  adenoid  forceps  and  curettes  are  introduced 
into  the  naso-pharynx  and  not  into  the  large  fossa  left 
by  the  removal  of  the  tonsil,  a  mistake  which  the  author 
has  seen  not  infrequently. 

Before  leaving  the  operating  table,  after  the  nares  and 
pharynx  have  been  sprayed  with  ice  cold  DobelFs  solu- 
tion and  the  face  and  the  neck  mopped  with  towels  \\Tung 
out  in  ice-water,  a  final  inspection  of  the  operative  field 
is  indicated,  to  see  that  all  hemorrhage  has  ceased  and 
that  all  tonsillar  and  adenoid  tissue  has  been  removed. 
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Sluder  Method.     In  a  recent  article  Dr.  Sluder, 

of  St.  Louis,  advocates  a  method  of  enucleation  with  his 

modified  tonsillotome.  This  is  a  short,  heavy  instrument 

of  the  Mackenzie  or  Physick  tj^pe,  with  a  moderately 

dull  blade.    It  is  introduced  from  the  opposite  side  of 

the  mouth  and  pushed  against  the  tonsil.    At  the  same 

time  it  is  drawn  upward  and  forward,  engaging  the 

tonsil  against  the  eminence  on  the  inner  surface  of  the 

body  of  the  inferior  maxilla.     Great  pressure  is  now 

made  and  the  tonsil  forced  firmly  into  the  aperture  of 

the  guillotine.     The  handle  of  the  instrument  is  rotated 

downward,  and  engagement  of  the  tonsil  is  furthered  by 

pressing  it  into  the  opening  by  the  index-finger  of  the 

unengaged    hand.     The   blade    is    then    pushed    home. 

Sluder  claims  98  per  cent,  of  complete  enucleations  by 

this  method.    Other  operators  art*  not  so  successful.    He 

admits  that  the  anterior  pillar  is  frequently  partly  cut 

away. 

The  advocates  of  this  operation  claim  for  it  quickness^ 
ease,  and  lessened  postoperative  reaction. 

The  author  is  loath  to  adopt  tins  method,  because  the 
results  from  the  other  method  liave  been  most  satis- 
factory 

Hemorrhaye, —  ImmcHliately  after  the  removal  of  the 
tonsil,  firm  pressure  is  made  in  the  fossa  for  a  few 
minutes  with  a  gauze  sponge  coated  with  vaselme  and 
made  large  enough  to  fit  snugly.  If  any  spurting  vessel 
is  seen  after  its  removal,  it  should  be  clamped  and  the 
clamps  allowed  to  remain  for  a  few  minutes,  ligating 
if  necessary.  If  persistent  venous  oozing  still  continues, 
a  vaseline-coated  gauze  sponge  should  be  inserted  into 
the  fossa,  and  the  pillars  clamped  over  it  with  the 
Michel-Wagener  clamp  (Fig.  91).  These  should  be 
removed  in  twelve  hours. 
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The  clamp  is  simply  a  large  Michel  clamp.  This 
should  be  threaded  into  the  special  sliding  forceps,  the 
tongue  depressed,  and  the  posterior  prong  of  the  clamp 
engaged  on  the  posterior  pillar;  the  pillar  is  now  pulled 
over  the  sponge  and  the  anterior  pillar  caught  on  the 
anterior  prong  of  the  clamp.  The  applicator  is  now 
closed  and  the  clamp  bent  together.  Care  must  be 
taken  in  applying  the  clamps  that  they  do  not  fall  into 

Fkj.  90. 


Fig.  91. 
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Michel-Wagener  foroppa  and  clamp. 


the  mouth.  WTien  they  are  to  be  removed,  the  extractor 
(Fig.  90)  is  applied  beneath  the  clamp  and  closed;  this 
rebends  the  clamp  into  its  original  shape,  and  it  can 
then  be  disengaged  and  removed. 

If  persistent  venous  oozing  cannot  be  controlled  by 
the  above  measures  it  is  usually  due  to  a  hemorrhagic 
diathesis,  and  a  transfusion  or  the  subcutaneous  injec- 
tion of  horse  serum  is  indicated. 
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In  alarming  cases,  in  which  the  hemorrhage  is  severe, 
it  may  become  necessary  to  ligate  the  common  carotid 
artery,  but  such  instances  are  exceedingly  infrequent. 
According  to  Henking,  in  five  cases  of  severe  hemor- 
rhage occurring  after  the  excision  of  hj^pertrophied  ton- 
sils, the  bleeding  came  from  the  posterior  palatal  arch, 
which  had  been  incised  during  the  operation.  After  the 
operation  the  patient  should  be  kept  very  quiet  in  the 
house,  and  should  be  given  a  light  diet  for  several  days. 
Most  so-called  secondary  hemorrhages  are  in  reality 
merely  primary  operation  hemorrhages,  which  have 
been  allowed  to  continue  unchecked.  If  the  nde  were 
always  followed  to  have  a  dry  tonsillar  fossa  before 
removing  the  patient  from  the  table,  these  would  be 
avoided.  It  should  not  be  forgotten,  however,  that 
secondary  hemorrhage  may  occur  a  week  after  the 
operation,  so  that  this  fact  should  be  constantly  borne 
in  mind.  A  cold  fluid  diet  should  be  prescribed  for  the 
first  twenty-four  hours.  A  cold  gargle  or  spray  of  boric 
acid  is  very  soothing,  and  may  be  used. 

DEVIATION  OF  THE  CARTILAGINOnS  NASAL 

SEPTUM. 

Deviation  of  the  cartilaginous  septum,  when  of  recent 
origin,  is  probably  due  to  a  blow  or  fall,  while  in  cases 
of  long  standing  the  cause  is  probably  one  of  faulty 
development,  congenital  in  character.  The  cartilaginous 
septum  may  be  but  slightly  deflected,  or  the  nasal  pas- 
sage may  be  so  constricted  that  the  patient  can  with 
great  difficulty  force  any  air  through  by  an  expiratory 
effort.  As  one  side  becomes  narrowed  the  other  one  b 
correspondingly  dilated. 
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Symptoms.  The  patient  is  apt  to  breathe  with  mouth 
open,  especially  at  night.  There  is  obstruction  to  I'espi- 
ration  on  one  side,  so  that  when  the  patient  is  requested 
to  blow  through  the  obstructed  side,  the  nostril  on  the 
dilated  side  being  closed,  very  little  or  no  air  will  pass 
through.  By  closing  the  constricted  nostril  and  repeat- 
ing the  same  procedure  a  free  current  of  air  is  obtained. 
Other  symptoms  are :  disturbed  rest  at  night,  a  nasal  tone 
to  the  voice,  epistaxis,  and,  what  is  of  special  concern 
to  the  otologist,  more  or  less  deafness,  or  a  sense  of  ful- 
ness in  the  ear,  or  tinnitus,  due  to  interference  with  the 
proper  ventilation  of  the  tympanic  cavity.  The  nasal 
passage  being  obstructed,  it  is  easy  to  understand  how 
the  drumhead  becomes  retracted  in  the  act  of  swallow- 
ing; unless  this  condition  is  relieved  at  an  early  date 
serious  changes  are  liable  to  occur  in  the  drumhead, 
so  that  a  permanent  disturbance  of  hearing  results. 
According  to  my  experience,  a  very  common  symptom 
is  a  feeling  of  fulness  in  the  ear,  which  is  very  annoy- 
ing to  the  patient.  It  is  usually  temporarily  relieved 
by  inflation  of  the  middle  ear,  but  soon  returns.  This 
disease  also  gives  rise  at  times  to  headache  and  reflex 
symptoms.  A  diagnosis  can  readily  be  made  by  inspec- 
tion v/ith  a  nasal  speculum  (Fig.  38).  The  deviated 
portion  is  easily  seen,  constricting  the  nasal  passage, 
while  on  the  other  side  the  nasal  space  is  unusually 
dilated.  The  latter  condition  will  assist  the  surgeon  in 
differentiating  from  tumors  and  exostoses. 

Numerous  operations  have  been  proposed  and  per- 
formed, for  relieving  this  condition.  The  one  that  seems 
to  me  to  be  the  most  successful  is  the  submucous  resec- 
tion of  the  deviated  area. 
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THE  SUBMUCOUS  RESECTION  OF  THE  NASAL 

SEPTUM. 

The  introduction  of  adrenalin  and  cocaine  solutions 
has  made  possible  another  method  of  correcting  septal 
deviations — the  submucous  resection  of  the  deviated 
area. 

The  author  believes  that  this  procedure  has  entirely 
supplanted  operations  of  the  Asch  type  and  operations 
with  the  nasal  saw.  Septal  deviations  in  young  children 
may  be  corrected  by  a  modification  of  this  operation, 
devised  by  Dr.  J.  E.  MacKenty,^  of  New  York  (see 
page  221). 

The  author  does  not  propose  to  give  a  detailed 
description  of  the  various  methods,  but  appends  a 
simple  account  of  the  technique  and  instruments  found 
useful  in  the  majority  of  cases,  and  refers  his  readers 
to  the  standard  text-books  on  rhinology  for  other 
methods. 

The  operation  is  usually  performed  under  cocaine 
and  adrenalin  ansethesia,  with  the  patient  in  the  semi- 
recumbent  position,  and  under  aseptic  precautions. 
The  instruments  necessary  are:  A  nasal  speculum 
(Bosworth  or  Coakley  pattern),  a  blunt  elevator 
(Killian  model),  a  sharp  elevator  (Killian  model), 
an  angular  knife  (Myles  pattern),  for  making  the 
primary  incision,  a  cartilage  forceps  (McCoy  pattern), 
a  ridge  forceps  (McCoy  pattern),  a  bone  forceps 
(Jansen-Middleton  pattern),  sterile  cotton  swabs,  and 
cocaine  and  adrenalin  solutions. 

Anaesthesia  and  ha?mostasis  of  the  septum  are  secured 

»  New  York  Medical  Record,  November  25,  1911. 
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by  packing  each  side  of  the  nares  with  cotton  pledgets, 
moistened  m  equal  parts  of  adrenalin,  1  to  1000,  and  a 
10  per  cent,  cocaine  solution.  In  applying  these  care 
should  be  taken  not  to  have  them  too  moist,  and  not  to 
let  the  solution  trickle  into  the  nasopharynx  and  be 
swallowed. 

In  twenty  to  thirty  minutes  anaesthesia  is  complete. 
After  removal  of  the  pledgets  the  sensation  of  the  area 
to  be  removed  is  tested  by  firm  pressure  with  a  probe, 
and  if  painful  the  spot  should  be  further  ansesthetized 
by  rubbing  it  with  a  swab  moistened  with  adrenalin  and 
dipped  in  powdered  cocaine.  Almost  absolute  hsemos- 
tasis  is  necessary  for  the  successful  performance  of  this 
operation. 

1.  A  curved  incision  is  now  made  on  the  side  of  the 
convexity  just  behind  the  junction  of  the  mucous  mem- 
brane with  the  vestibular  integument,  starting  on  the 
floor  of  the  nose  and  carrying  it  upward  and  forward  in 
a  curved  direction.  This  incision  should  extend  through 
the  mucous  membrane  and  perichondrium  down  to  the 
cartilage. 

2.  The  separation  of  the  mucoperichondrial  flap  is 
accomplished  by  starting  along  the  upper  part  of  the 
line  of  this  incision  with  the  sharp  elevator,  and  when 
the  proper  plane  of  cleavage  is  reached  (between  the 
cartilage  and  perichondrium)  continuing  it  as  far  back- 
ward and  as  far  do\\Tiward  as  possible  with  the  dull 
elevator.  The  sharp  elevator  is  again  introduced  at  the 
junction  of  the  floor  with  the  septum,  and  the  separation 
continued  backward  and  upward  with  the  dull  elevator. 
Between  the  two  separated  areas  will  be  found  an  ad- 
herent line,  extending  upward  and  backward,  and  cor- 
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responding  to  the  line  of  junction  of  the  vomer  with  the 
cartilage  and  the  plate  of  the  ethmoid.  This  is  now 
carefully  separated  with  the  sharp  elevator. 

3.  The  cartilage  is  now  severed  just  behind  the  line 
of  the  primary  incision  with  the  cartilage  knife,  care 
being  taken  to  leave  enough  cartilage  in  front  to  sup- 
port the  tip  of  the  nose.  If,  however,  in  so  doing,  the 
mucous  membrane  of  the  opposite  side  is  accidentally 
perforated,  this  incision  must  be  abandoned  and  begun 
again  somewhat  posteriorly,  otherwise  a  perforation 
will  ensue. 

Fig.  92. 


Boeworth'g  nasal  specula  (two  sitee). 

4.  In  introducing  the  instruments  through  the  origi- 
nal incision,  the  perichondrium  is  separated  from  the 
opposite  side  of  the  cartilage  in  a  similar  manner,  begin- 
ning with  the  sharp  and  continuing  the  operation  with 
the  dull  elevator  over  the  deviated  area.  If  this  is  done 
in  a  cautious  manner  perforation  is  unlikely. 

5.  The  deviated  area,  composed  of  the  triangular  car- 
tilage, and  at  times  of  the  perpendicular  plate  of  the 
ethmoid  and  vomer,  is  now  removed  with  the  biting 
forceps.  If  the  palatal  crest  is  included  in  the  devia- 
tion, it  is  also  removed  with  forceps  designed  for  that 
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purpose.  Occasionally,  bony  ridges  are  encountered  too 
thick  to  be  removed  with  the  ridge  forceps.  These  are 
best  removed  by  the  judicious  use  of  a  long-handled, 
narrow-bladed  mastoid  chisel. 

From  time  to  time  any  oozing  blood  is  removed  with 
s^'abs,  rendering  visible  all  parts  of  the  operative  field. 
If  the  operator  attempts  to  work  in  an  area  obscured 
with  blood,  or  attempts  to  remove  with  the  forceps  bone 
or  cartilage  from  which  the  perichondrium  has  not  been 
completely  separated,  perforation  usually  follows. 

After  the  de\'iated  area  has  been  removed,  all  debris 
and  blood-clots  are  wiped  away  and  the  flaps  carefully 
approximated.    Each  nostril  is  now  carefully  packed 

Fig.  93. 


Mucous  membrane  and  cartilage  knife. 


with  small  pieces  of  bismuth  subnitrate  gauze,  lubricated 
with  sterile  vaseline.  Care  must  be  taken  to  keep  the 
flaps  in  mid-line  and  to  secure  their  gentle  but  firm 
approximation. 

After  Treatment.  The  patient  is  put  to  bed,  and  the 
subsequent  headache  controlled  by  the  application  of  an 
ice-cap  and  the  administration  of  codein  by  mouth.  The 
packing  of  both  sides  is  removed  in  twenty-four  hours, 
and  the  patient  instructed  to  remain  in  bed  and  not  to 
blow  the  nose  for  twenty-four  hours  more.  At  the 
end  of  this  tune  the  nose  is  cleansed  by  the  surgeon, 
and  careful  blowing  is  allowed  to  free  the  nose  of  its 
secretion. 
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Subsequent  treatment  consists  of  daily  cleansing  the 
nose  by  the  surgeon,  followed  by  the  application  of  a 


Fig.  94. 


Sharp  raucous  membrane  elevator. 

20  per  cent,  solution  of  argyrol.  This  is  continued  until 
the  crusts,  which  at  first  are  rather  troublesome,  have 
ceased  to  form. 

The  dangers  of  the  operation  are :  1,  shock  and 
cocaine  intoxication  ;  2,  perforation  of  the  septum  ;  3, 
septal  hsematoma,  infection,  and  septal  abscess ;  4,  sink- 
ing of  the  bridge  of  the  nose,  owing  to  a  removal  of 
too  much  cartilage  or  to  a  septal  abscess.  With  the 
exception  of  the  first  two  mentioned,  these  dangers  are 
rather  remote. 

The  MacKenty  Operation.  This  operation  aims 
at  the  removal  of  only  sufficient  cartilage  and  bone  to 
allow  the  remainder  to  fit  into  the  nasal  frame  without 
overlapping  or  crowding.  The  mucous  membrane  is 
preserved,  and  a  perfectly  straight  cartilage  is  main- 
tained without  the  necessity  of  splinting  for  more  than 
four  or  five  days. 

Through  the  usual  incision  the  mucous  membrane  is 
elevated  over  the  side  of  the  deformity.  A  strip  of  car- 
tilage, one-quarter  to  one-third  inch  wide,  is  removed  at 
the  base,  including  the  intermaxillary  spine,  but  leaving 
the  mucous  membrane  of  the  opix)site  side  intact  and 
unseparated  from  the  cartilage  above.  The  cartilage  is 
now  incised  behind  the  deformity  upward  to  the  nasal 
bones,  then  forward  along  the  upper  lx>rder  of  the  de- 
formity to  the  tip  of  the  nose.     This  incision  goes  to, 
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but  not  through,  the  mucous  membrane  of  the  opposite 
Huhy  and  l<»avos  the  area  of  the  deformity  si»parated 
"<»n  inasH<»"  from  the  rest  of  the  septum  and  attached 
to  it  only  by  the  nuieous  membrane  of  the  opjH)site  side 
and  the  soft  tissues  at  the  skin  margin  in  fn)nt. 

'I'he  cartilage  may  now  Ik'  moved  over  to  the  median 
line,  tlie  lower  margin  filling  in  the  area  removed  at  the 
buM*. 

If  the  cartilage  still  occupies  two  or  more  plains  and 
in  not  in  liue  with  the  septum  behind,  incision  is  made 
at  the  junction  of  the  plains,  through  the  cartilage,  to 
tlu!  mucous  membrane  of  the  opposite  side,  and  they  are 
pushed  into  the  median  line. 

The  original  incision  is  sutured,  and  a  moulded  gutta- 
p<»r(^ha  splint  worn  on  the  side  of  the  deformity  four  or 
fiv<»  days,  (^are  must  be  taken  that  the  cartilage  hangs 
fnvly  in  the  mid-line  and  shows  no  tendency  to  revert 
to  its  former  position. 

If  a  deformity  in  the  bony  sei)tum  occurs,  it  may  be 
corrected  in  a  somewhat  similar  manner. 

These  operations  oflTor  many  technical  difficulties,  and 
should  not  be  attemptetl  by  a  beginner  in  nasjil  surgery. 
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CHAPTER   VIII. 

OTITIS  MEDIA  CATARRHALIS  CHRONICA,  OK  CHRONIC 

CATARRHAL  OTITIS  MEDIA. 

The  acute  form  of  catarrh,  or  frcHiuent  attacks  of  the 
subacute  variety,  lead  to  a  chronic  inflammation  of  the 
middle  ear.  In  the  chronic  form,  after  exudation  has 
occurred,  adliesive  processes  in  the  middle  ear  are  apt 
to  develop,  leading  to  adhesions  between  the  drum  mem- 
brane and  tympanum,  rigidity  of  the  chain  of  ossicles, 
and  anchylosis  or  fixation  of  the  stapes. 

The  mucous  membrane  is  congested  and  swollen  from 
infiltration  with  serum.  There  is  an  increase  of  con- 
nective tissue  which  covers  the  incus,  malleus,  and  attic, 
as  well  as  the  fenestrae  ovalis  and  rotunda.  There  is 
more  or  less  hypertrophy  of  the  lining  membrane  of 
the  tympanum,  due  to  an  increase  of  round  cells  and 
also  to  new  connective-tissue  formation.  At  this  stage 
partial  resolution  may  take  place  through  fatty  degen- 
eration of  the  round  cells.  The  tympanic  cavity  fre- 
quently contains  thick  mucus.  The  mobility  of  the 
ossicular  chain  becomes  impaired,  and  in  consequence 
there  results  more  or  less  deafness,  which  may  be  re- 
lieved at  this  time  by  treatment,  especially  if  adhe- 
sions have  not  already  taken  place.  After  cessation 
of  the  discharge  the  mucous  membrane  loses  more  or 
less  of  its  red  color,  and  becomes  pale,  although  it  is 
still  thickened.  The  different  folds  of  the  lining  mem- 
brane of  the  tympanum,  and  the  ligaments  which  bind 
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the  ossicles  together  and  to  the  walls  of  llie  nii<I(]le 
ear,  become  rigid  and  thickened.  In  rare  iustances 
the  miicou»  membmne  undei^es  &  partial  uilcification. 
Adhesions  take  place  Iwtwecii  the  inner  wall  of  the 
middle  ear  and  the  drumhead  by  meana  of  l>ands  or 
striie.     The  ossicles  may  be  attache*!  to  the  tym]>anic 

Fm.  !15. 
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walls,  and  anchylosis  may  occur,  bo  that  the  power  of 
vibration  of  the  drum  membmtic  is  seriously  interfered 
with.  The  attic  at  times  undergoes  more  or  less  oblit- 
eration from  the  excessive  formation  of  connective  tissue 
and  from  becoming  joinetl  with  the  ospicles  and  the 
inner  surface  of  the  drumhead.  The  conduction  of  the 
Boimd-wavea  by  means  of  the  ossicular  chain  becomes 
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seriously  int*rfere<I  with  at  this  stage,  owing  to  the  for- 
mation ut'  siii^h  adhosiuns  and  the  occurrence  of  anchy- 
losis. The  three  Iwjnes  may  be  auchyloBed,  or  there 
may  be  a  separate  attachment  between  each  bf)ne  ami 
the  tympanic  wall.  Anchylosis  Iwtweeu  the  stajies  and 
fenestra  nvalis  gives  rise  to  considerable  deafness  and 


Fiti.  m. 
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to  serious  resulls.  The  edge  of  the  foot-plate  may  \k 
united  with  the  margin  of  the  fenestra  ovaliB,  or  the 
crura  may  be  Iwund  down  ljy  atllieitive  Itands  or  strice. 
Sucb  anchylosis  may  follow  an  inflammation  of  the 
entire  tympanic  cavity,  and  be  agsociated  with  more  or 
leas  anchylosis  of  the  malleus  or  incus,  or  of  both  of  them. 
15 
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There  may  be  at  the  same  time  numerous  striae  and 
bands  running  through  the  tympanum,  with  thickening 
of  the  membrane  covering  the  fenestra  ovalis. 

Certain  changes  are  observed  frequently  in  the  fen- 
estra rotunda,  such  as  thickening  and  calcification.  The 
changes  in  the  Eustachian  tube  depend  very  much 
on  the  nature  of  the  disease  in  the  tympanum  itself. 
There  is  frequently  constriction  of  the  tube  in  the  early 
stage,  when  the  mucous  membrane  of  the  tympanic 
cavity  is  swollen  and  filled  with  round  cells,  and  before 
shrinking  of  the  tissues  and  sclerosis'  have  taken  place. 
There  is  usually  at  the  same  time  catarrhal  infiamma- 
tion  of  the  nasopharynx.  It  is  in  this  stage  of  the  dis- 
ease, before  adhesions  have  produced  fixation  of  the  os- 
sicles and  drumhead,  that  much  benefit  follows  from 
inflation  of  the  tympanum,  and  appropriate  treatment 
of  the  nasopharynx  and  the  mouths  of  the  Eustachian 
tubes. 

From  this  description  of  the  pathological  changes  that 
are  usually  observed  in  this  disease,  it  will  be  seen  that 
chronic  catarrhal  otitis  media  is  a  term  that  should  in- 
clude eases  of  exudative  and  adhesive  catarrh,  in  which 
there  are  considerable  hypersemia  and  swelling  of  the 
mucous  membrane,  followed  bv  the  formation  of  adhe- 
sions  and  anchylosis  of  the  ossicles.  It  very  frequently 
happens  that  the  patient  does  not  seek  advice  during  the 
first  stage,  when  the  surgeon  could  accomplish  very  much 
by  treatment,  but  only  comes  when  adhesions  and  anchy- 
losis have  occasioned  more  or  less  deafness,  which  inter- 
feres with  his  occupation.  The  tinnitus  at  this  time  is 
often  most  annoying  and  distressing. 

In  this  connection  one  must  consider  a  disease  of  the 
labyrinthine  capsule,  called  Otosclerosis,  about  which 
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there  is  considerable  difference  of  opinion.  It  was 
formerly  called  dry  catarrh  of  the  middle  ear,  or  scle- 
rotic catarrh.  The  mucous  membrane  of  the  tympanum 
is  normal.  Hahermann  has  examined  the  temporal 
bones  of  a  number  of  i)atients  who  had  had  otosclerosis, 
and  he  found  the  characteristic  lesion  to  consist  of  small 
circumscribed  i)oints  of  ostitis  to  the  number  of  1,  2, 3 — 
rarely  more — which  traversed  the  bone,  the  point  of  de- 
parture being  probably  about  the  borders  of  the  round 
or  oval  windows.  As  a  result  of  these  growths  the 
stapes  becomes  ankylosed  in  the  foramen  ovale,  and  in 
extreme  cases  there  occurs  a  bony  closure  of  the  oval 
window.  It  is  probable  that  in  some  cases  there  is  a 
combination  of  otosclerosis  and  exudative  or  adhesive 
catarrh.  As  to  the  pathogenesis  of  this  affection  there 
are  very  divergent  views.  Hereility  plays  a  very  im- 
portant part  in  the  causation.  Other  causes  are  gout, 
syphilis,  ozsema,  the  puerperal  state,  ansemia,  neuras- 
thenia, scrofula,  and  rickets.  It  is  sjiid  to  be  more  fre- 
quent in  females  than  in  males,  and  may  occur  in  young 
people,  especially  where  there  is  a  history  of  heredity. 

The  membrana  should  be  normal  in  appearance  in  the 
true  type  of  the  disease,  although  there  may  be  changes, 
especially  in  elderly  people.  An  important  symptom  is 
a  congestion  of  the  promontory  seen  through  the  mem- 
brana. Intense  tinnitus  is  a  most  troublesome  symptom 
besides  deafness,  which  in  some  cases  is  most  marked. 
The  subjective  noises  may  cease  altogether  if  the  deaf- 
ness is  entirely  lost,  or  they  may  persist.  Other  symp- 
toms complained  of  are  vertigo,  mental  depression,  a 
feeling  of  fulness  in  the  head,  and  occasional  sensations 
of  pain  of  a  tearing  nature.  Paracusis  WilHsii  is  fre- 
quently noted,  and  the  loss  of  hearing  is  apt  to  be  slight 
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at  tir<.  «nil  it  may  be  years  before  it  becomes  marked. 
Otw  Mtiont  may  have  tiunitiis  for  some  time  without 
aiiv  vfc^fness,  while  in  another  the  tinnitus  o<x»urs  some 
lime  after  the  deafness.  When  the  disease  afiTects  but 
one  ttir  at  first  it  is  likely  to  involve  the  other  one  later. 
Tli^  dtnifness  may  ix»main  stationary  for  years  or  it  may 
pii^)|rrvsv<  very  rapidly.  In  order  to  make  a  diagnosis  of 
a  tvwosd  case  of  otos(»lerosis,  there  should  1h^  deafness  or 
tinnitus  or  both,  a  normal  drum  membrane  and  Eus- 
I^K^ian  tul)e,  Negative  Kinne,  Ni^ative  (ielle,  the  deep 
umt^  not  heanl,  and,  ae(H)rding  to  I\»litzer,  "  i^en'eption- 
liniit  for  almost  the  highest  tones  present." 

According  to  the  writer's  belief,  typiral  cases  of  oto- 
i^^en>sis  are  not  often  seen,  and  these  eases  more  often 
c^mibine  the  sym]>ton)s  of  adhesive  catarrh.  The  pix)g- 
iH>sis  is  particularly  unfavorable  in  cases  due  to  heredity 
or  svphilis,  and  wiirre  tiie  bone  ct^nduction  becomes  im- 
iviireil  and  tiie  hearing  Ijiils  nipidly.  The  more  favor- 
able cases  are  tln»si»  in  whirh  the  disease  progresses 
Jowlv  and  the  bone  conduction  is  sjimhI,  /.  <•.,  with  a 
Veirative  Rinne.  iutlntion  of  the  tube  is  ct)utraindicated. 
Massage  nuHlcnitely  and  cai*etuily  appKuHl  is  Ix^neficial, 
but  over-tivatmcnt  is  to  be  avoidtHJ.  Politzer  recom- 
niends  sihI.  iodid.  A- 1  gn».  daily  tor  twenty-five  to 
thirtv  davs,  two  to  tin*ec  times  a  voar  in  mises  in  which 
the  disease  is  not  far  adviinctnl.  Another  remedv  re<*- 
ommendinl  by  Sit'beunuum  and  i^thers  is  plu>sphorus, 
given  as  follows:  phosphor,  0.1,  ol.  jtH'or  aselli,  1(X).0 — 
one  tables|XH>nfid  a  tlay.  Kadium  has  Uvn  nst^l  with 
some  beut^fit  in  a  cast'  n'|M)rttHl  by  Kichanl  Lake.* 

Many  of  the  operations  on  the  nose  for  the  removal 

>TransH('tions  Ninth    Inti'rnaiidiml  Otolocio*!   i\»uv:ri*>s.    lU^^^ton.   Mass., 
Aug.,  ll»l-\ 
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of  spurs,  etc.,  besides  inflation  of  the  tubes  and  massage 
of  the  drumhead,  only  make  the  aural  condition  worse  in 
many  cases,  and  there  is  much  danger  of  trying  to  do  too 
much  for  a  given  case,  where  tonics  and  treatment  of  the 
general  health  would  be  mu(;h  more  to  the  purpose. 

There  are  many  differences  of  opinion  among  otolo- 
gists as  to  the  pathological  conditions  in  cases  of  otoscle- 
rosis, and  at  present  not  very  much  is  known  about 
this  disease.  Of  nine  crises  examined  histologically  by 
Manasse,  in  four  only  was  there  anchylosis  of  the  stapes, 
and  in  all  of  them  there  were  changes  in  the  labyrinth 
showing  nerve  deafness,  so  that  Manasse  believes  that, 
from  a  clinical  standpoint,  the  atrophic  changes  in  the 
nerve  apparatus  are  of  greater  importan(?e  than  the 
changes  in  the  bone.  MaycT,'  in  a  paper  on  Otoscle- 
rosis, believes  that  both  the  changes  in  the  bone  and  the 
atrophic  changes  in  the  labyrinth  are  due  to  disease  of 
the  vascular  system,  and  are  not  dependent  one  on  the 
other. 

Heredity  plays  an  im])ortant  role  in  the  etiology  of 
chronic  catiirrh  of  the  middle  ear,  and  especially  in  that 
form  of  circumscribed  sclerotic  inflanmiation  called 
otosclerosis,  although  very  often  patients  are  unable  to 
ascribe  the  disease  to  any  such  influences.  Other  causes 
are  frequent  attacks  of  acute  or  subacute  catarrh  of  the 
middle  ear,  especially  in  childhood,  chronic  nasopharyn- 
geal catarrh,  diphtheria,  the  exanthematous  diseases, 
tuberculosis,  syphilis,  Bright's  disease,  antemia,  preg- 
nancy, gout  and  rheumatism,  residence  in  a  damp 
climate,  sea-bathing,  and  the  excessive  use  of  alcohol 
and  tobacco.  Young  j)ersons  and  children  are  not  so 
frequently  affected   with  otosclerosis  as  the  aged   and 

»Monatechr.  f.  Ohrenhell,  1911,  Bd.  xiv.,  Hefl4. 
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those  in  middle  life.  The  former  are  more  frequently 
the  subjects  of  the  exudative  variety  of  catarrh,  which, 
as  a  rule,  aifects  both  ears. 

As  chronic  catarrh  (exudative)  of  the  middle  ear 
usually  is  considered  as  an  extension  of  catarrh  from 
the  nasopharynx,  it  is  imi)ortant,  in  such  cases,  to  ex- 
amine thoroughly  the  latter  cavity  as  well  as  the  nasal 
passages  and  pharynx.  In  some  instances  the  patient 
has  much  difficulty  in  breathing  through  the  nose  with 
the  mouth  close<l,  owing  to  an  hypertrophic  rhinitis,  the 
presence  of  a  spur  or  polypus,  or  a  deviate<l  septum.  In 
other  cases  the  nasal  passage  is  unusually  dilated,  owing  to 
atrophic  changes,  and  frequently  at  the  sjime  time  the 
Eustachian  tul>e  is  found  in  a  similar  condition.  In 
such  individuals  inflation  of  the  ear  is  apt  to  cause 
little  if  any  improvement  in  the  hearing-distance,  while 
tests  with  the  tuning-fork  often  show  loss  of  bone- 
conduction.  An  examination  of  the  tlm)at  in  one  case 
reveals  a  thickened  and  dull-red  mucous  membrane 
(hypertrophic)  ;  ju  tinother,  the  mucous  membrane  is 
unusually  dry  and  has  a  glazed  a])pearance  (atrophic). 
Then,  again,  the  pharyngeal  wall  may  be  studded  with 
small  elevations,  with  enlarged  vessels  leading  to  them 
(follicular  pharyngitis). 

Appearances  of  the  Membrana  Tympani.  The  mem- 
brana  appears  dull,  lustreless,  and  more  or  less  opaque. 
Certain  portions  of  the  drumhead  may  be  normal  in  ap- 
pearance, or  the  entire  membrana  may  be  thickened  and 
milky  white  (see  Fig.  97).  The  opacities  vary  greatly 
in  shape,  being  semilunar  at  times  (see  Plate  I.,  Fig.  H), 
or  there  may  be  a  peripheral  or  circular  opacity  along 
the  lower  border  of  the  membrane,  which  is  compared 
to  the  arcus  senilis  of  the  cornea.    Chalky  or  calcareous 
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(lepoiiite,  utl«n  crescenlic  In  ishapL-,  ace  found  at  time:^  in 
front  of  the  Iiaiidle,  although  they  are  oliserved  also  oc- 
casionally in  the  posterior  segment  Again,  there  may 
be  chalky  hjmUs  in  both  anterior  and  posterior  s^mente, 
or  a  chalky  dejxisit  in  one  portion,  while  otlier  |iarts  of 
the  raenibranaare  opaque  from  thickening.  The  drum- 
head, besides  being  milky  white  or  yellowish,  like  )Kjrch- 
ment,  may  assimic  a  bluish -white  appearance  or  even 
rctldish-gray,  the  latter  color  being  due  frequently  to  a 


congested  oindiliuii  of  the  middle  ear,  while  the  drum- 
hcnd  is  more  <)r  less  transparent  from  atrophic  changes. 
in  Mome  intttaneos  the  lucmbrana  Ix'conies  very  thin,  so 
that  the  different  portions  of  the  middle  ear  may  lie 
cltarly  seen,  as  well  as  the  incudo-stiipeclial  articidation. 
In  such  a  ease  the  drumhead  may  be  ruptured  when 
forcible  inflation  of  the  ear  is  practised  according  to 
Polilzer's  method.  The  Eustachian  lube  is  apt  to  be 
freely  pervious,  so  that   oue   should   always  be   most 
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cautious  in  forcing  air  into  the  tympanum  whenever 
such  conditions  are  j)resent. 

There  may  be  atrophy  of  the  membrane  in  one  i)or- 
tion,  while  in  another  portion  there  is  considerable 
thickening.  On  account  of  the  retraction  of  the  drum- 
head, the  handle  of  the  malleus  appears  foreshortened 
and  drawn  inward  and  upward,  and  especially  so  when 
the  inferior  extremity  is  adherent  to  the  inner  wall  of 
the  middle  ear,  while  the  short  pn)cess  stands  out  promi- 
nently, as  well  as  the  anterior  and  posterior  folds  of 
the  raembrana  (see  Fig.  100).  The  membrana  flaccida 
is  apt  to  be  sunken  in.  There  may  be  deep  depressions 
in  the  drumhead,  where  the  membrane  is  attached  to 
the  tympanic  wall.  In  consequence  of  the  inward  and 
upward  displacement  of  the  long  handle  of  the  malleus, 
the  cone  of  light  becomes  distorted  and  frequently  very 
much  contracted. 

Symptoms.  The  first  symptom  to  cause  annoyance 
to  the  patient  and  make  lum  seek  advice,  as  a  general 
rule,  is  a  tinnitus  or  auhjective  noise  in  the  ear,  which, 
though  slight  at  first,  gradually  becomes  more  intense, 
so  that  he  is  often  very  much  disturbed  bv  it,  while  in 
exceptional  cases,  where  the  patient  is  of  an  extremely 
nervous  temperament  and  the  disease  has  lasted  for  a 
long  time,  melancholia  has  followed.  Tinnitus,  on  the 
other  hand,  in  cases  of  chronic  catarrh,  in  which  there 
is  some  secretion,  is  usually  of  a  transitory  character  or 
else  absent  altogether. 

The  deafness  depends  very  much  on  the  changes  that 
have  taken  place  in  the  drumhead,  on  the  extent  of  the 
adhesions,  and  more  particularly  on  the  condition  of 
the  foramen  ovale  and  foramen  rotundum.  The  hearing 
often  varies  at  different  times  of  the  same  day,  being 
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more  impaired  at  night,  when  the  patient  is  fatigued. 
Change  of  climate,  especially  to  a  high  altitude,  often 
causes  considenible  improvement  in  the  hearing  as  long 
as  the  patient  remains  there,  only  to  be  followed  by 
loss  of  hearing  when  he  returns  to  a  damp  region. 
Other  symptoms  are  a  sense  of  weight,  fulness,  or  press- 
ure in  the  head,  occasional  vertigo  and  giddiness,  which 
may  be  permanent,  unsteadiness  in  the  gait,  with  nausea 
and  vomiting.  A  patient  suffering  from  chronic  catarrh 
of  the  middle  ear  at  times  complains  of  pain  in  or  about 
the  ear,  which  is  generally  due  to  neuralgia,  as  this  dis- 
ease is  often  observed  in  neurasthenic  subjects.  Some 
persons  are  disturbed  by  certain  sounds,  particularly 
shrill  tones,  even  when  the  degree  of  deafness  is  quite 
marked  (hyperesthesia  acusticii).  The  hearing  of  ordi- 
nary conversation,  (^specially  at  a  dinner  or  reception, 
when  several  persons  are  talking  at  the  same  time,  is 
extremely  difficult  for  a  patient  suffering  fnmi  chronic 
catarrh  of  the  middle  ear.  H(^  frecjuently  hears  the 
higher  notes,  especially  niusicid  ones,  extremely  well, 
and  this  is  often  the  case  when  the  labvrinth  is  not 
affecteil.  If,  however,  the  latter  is  involved,  as  shown 
by  tests  made  with  the  tuning-fork,  not  only  will  there 
be  deafnesss  for  speech,  but  also  for  the  watch  and 
acoumeter,  and  for  musical  sounds,  in  the  higher  roister. 
The  ability  to  hear  In^tter  in  a  noise,  more  particularly 
in  a  carriage  or  railway  train,  jyaraeuHfs  WiUiniana,  so- 
called,  is  a  symptom  that  frequently  is  noticed  in  this 
class  of  }>atients.  A  ])atient  under  my  care  could  hear 
only  very  loud  conversation  very  close  to  the  ear,  but 
she  could  understiuid  easily  every  word  spoken  in  an 
ordinary  tone  of  voice  when  riding  in  a  mil  way  train. 
In  cases  in  whic^h  the  auditory  nerve  is  affected  without 
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involvement  of  the  middle  ear  this  phenomenon  is  not 
observed.  Some  otologists  believe  this  symptom  to  lie 
due  to  an  increased  excitability  of  the  auditory  nerve 
brought  about  by  the  concussion,  while  another  explan- 
ation (Politzer)  is  "that  the  improvement  in  hearing  is 
due  to  the  movement  of  the  inflexible  auditory  ossicula, 
so  that  they  are  placed  in  a  more  favorable  condition  for 
the  conduction  of  the  waves  of  sound,  and  that  at  the 
same  time  the  endings  of  the  auditory  nerve  are  set  in 
vibration,  producing  an  increased  sensibility."  Although 
this  symptom  is  undoubtedly  due  to  middle-ear  catarrh, 
it  may  be  obscTve<l  in  jxitients  in  whom  the  labyrinth  is 
secondarily  involved,  for  it  is  noted  in  cases  in  which 
bone  conduction  is  normal  as  well  as  in  those  in  which  it 
is  imi)aired  or  lost.  It  generally  is  considered  as  an 
unfavorable  symptom. 

When  left  to  nature,  the  deafness  generally  increases, 
so  that  eventually  the  i)atient  has  great  difficulty  in 
hearing  at  all.  Some  cases  progress  slowly,  others  very 
rapidly.  If  the  patient  is  subject  to  frequent  head- 
colds,  the  disturbance  of  hearing  is  apt  to  increase 
rapidly,  .also  in  cases  m  which  the  labyrinth  is  suddenly 
hivolved,  or  in  which  the  patients  are  suffering  from 
some  exhausting  disease,  such  as  syphilis  or  tuberculosis. 
Profound  deiifness  is  not  very  frequent.  After  steadily 
growing  worse  for  a  number  of  years,  the  disturbance  of 
hearing  may  remain  quite  stationary  for  a  time.  When 
the  disease  is  confined  mostly  to  the  region  of  the 
fenestra  ovalis,  the  tinnitus  is  apt  to  be  troublesome  for 
some  yejirs  before  the  patient  really  knows  that  he  is 
deaf.  Occasionally  the  deafness  is  limited  to  one  ear, 
but  this  is  only  for  a  time,  because  when  the  previously 
normal  ear  becomes  involved  the  deafness  progresses 
very  rapidly  as   a   rule. 
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Diagnosis.  Inspection  of  the  drnmhead  reveals  the 
existence  of  chalky  deposits  or  a  thickened  condition  of 
the  drumhead.  On  the  other  hand,  the  surgeon  may 
find  atrophic  changes.  The  membrane  is  more  or  less 
retracted,  with  prominence  of  the  short  proce&s  and  of 
the  anterior  and  posterior  folds.  The  cone  of  light  i^ 
distorted.  By  having  the  patient  try  the  Valsalvian 
experiment,  as  well  as  by  u^ing  Siegle's  otoscope,  one 
can  observe  the  mobility  of  the  drumhead.  By  such 
means  the  atrophic  portions  bulge  outward  when  the 
air  in  thecajial  is  exhausted,  while  the  adherent  portions 
remain  stationary.  By  means  of  the  diagnostic  tube, 
when  the  ears  are  inflated,  the  permeability  of  the  Eu- 
stachian tubes  can  be  determined.  When  the  labyrinth 
is  not  involved,  the  bone-conduction,  as  shown  by 
Weber's  and  Kinn6's  tests,  is  better  than  the  aerial  con- 
duction, and  the  higher  tuning-forks  are  better  heard 
by  aerial  conduction  tlian  tlie  lower  ones.  If  the  dis- 
ease is  complicated  with  marke<l  labyrinthine  involve- 
ment, then  the  lowest  tuning-forks  are  heard  by  aerial 
conduction,  while  Ixjne-conduction  is  very  much  im- 
paired  or   even    lost. 

The  probe  may  also  be  employed  to  advantage  in  order 
to  determine  as  to  whether  the  membrana  is  adherent 
to  the  tympanic  wall  or  not. 

Prognosis.  Much  de|)ends  on  the  patient's  general 
healtli  and  condition,  as  well  as  on  the  changes  that 
have  taken  place  in  the  middle  ear  and  labyrinth.  The 
prognosis  is  much  less  favorable  in  cases  of  otosclerosis, 
and  particularly  when  the  labyrinth  is  involved,  than 
in  cases  in  which  the  catarrh  is  of  the  exudative  variety. 
When  a  patient  seeks  advice  M'ho  has  had  a  continuous 
subjective  noise  for  several  years,  and  which  he  likens 
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to  tlie  sound  of  escaping  steam^  and,  moreover,  if  the 
Eustachian  tubes  are  pervious,  and  inflation  by  Politzer's 
method  and  the  use  of  Siegle*s  otoscope  do  not  produce 
any  change  for  the  better  in  the  hearing-distance,  the 
prognosis  in  such  cases  as  to  any  permanent  improvement 
is  extremely  unfavorable.  Such  patients  are  likely  to  be 
neurasthenic  or  hypochondriacal,  and  frequently  inherit 
some  tendency  to  deafness.  The  prognosis  is  much  more 
favorable  when  the  tinnitus  and  deafness  show  even  a 
slight  improvement  after  inflation  of  the  middle  ears.  If 
the  disturbance  in  hearing  has  come  on  very  gradually, 
the  chances  are  that  the  patient  will  not  be  profoundly 
deaf,  even  if  he  rec^eives  no  treatment  whatever.  On  the 
other  hand,  if  the  |)atient  has  suddenly  lx*come  hard  of 
hearing,  and  there  is  a  continuous  subjective  noise 
which  is  not  modified  by  trejitment,  and  particularly 
if  the  labyrinth  is  secondarily  inv<)lve<l,  the  jwrobability  is 
that  the  disease  will  advance  rapidly,  and  the  prognosis 
is  bad,  especially  if  the  patient  is  suifering  from  some 
constitutional  disease,  such  as  syphilis,  anaemia,  or 
tuberculosis.  A  patient's  ocxjupation  also  has  much 
to  do  with  the  prognosis.  Gout  and  rheimiatism  play 
a  very  important  part  in  this  disease,  for  one  meets 
with  chronic  catarrh  of  the  middle  ear  very  frequently 
in  such  patients.  Subjective  noises,  which  sound  to  the 
patient  like  escaping  steam,  or  are  pulsating  in  char- 
acter, and  which  arc  continuous  and  have  existed  for  a 
long  time,  are  unfavorable  symptoms.  On  the  other 
hand,  if  the  noise  is  intermittent,  or  if  the  surgeon  is 
able  to  arrest  it  even  for  a  short  space  of  time,  and  at 
the  same  time  cause  a  slight  improvement  in  the  hear- 
ing-distance, the  chances  of  some  permanent  improve- 
ment are  fairly  good. 
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The  question  often  arises  as  to  what  is  the  duty  of 
the  otologist  under  conditions  just  mentioned,  in  which 
the  prognosis  is  unfavorable,  namely,  as  to  whether 
he  should  hold  out  any  hope  to  the  patient  of  improve- 
ment. It  is  possible  for  the  surgeon  to  determine,  in 
a  very  short  time,  whether  the  hearing  is  likely  to  be 
improved  by  treatment,  and  until  the  patient  has  been 
seen  at  least  two  or  three  times,  and  the  middle  ears  have 
been  inflated,  the  prognosis  should  be  a  guarded  one.  If 
at  the  end  of  this  time  there  is  any  improvement  in  the 
hearing-distance  or  the  subjective  noise,  the  treatment 
should  be  continued.  On  the  other  hand,  if  there  is  no 
change  whatever,  the  patient  should  be  informed  of  the 
fact  that  treatment  is  not  likely  to  be  of  much  if  any 
benefit ;  but,  as  the  disease  is  likely  to  progress  steadily, 
it  is  advisable  that  he  should  receive  regular  treatment 
for  a  period  of  six  weeks  at  a  time  during  the  spring 
and  fall,  in  order  to  arrest  if  possible  the  progress  of  the 
disease.  He  should  in  the  intervals  consult  the  surgeon 
if  there  is  any  change  for  the  worse  in  tlie  sym]>toms. 
As  previously  stated,  many  of  these  patients  are  ex- 
tremely nervous  in  temperament,  and  require  encour- 
agement as  well  as  treatment  directed  to  their  gen- 
eral condition.  Otherwise,  if  told  that  the  disease  is 
incurable  and  that  treatment  is  useless,  such  patients 
become  very  despondent,  and  the  deafness  is  liable  to 
become  much  worse.  They  need,  therefore,  some  moral 
support,  and  should  be  under  the  supervision  of  the 
otologist,  who  should  not  only  see  them  occasionally, 
but  should  also  encourage  them  by  stating  that  possibly 
by  treatment  the  disease  may  ha  arrested.  Iron  and 
strychnine  and  the  hypophosphites  are  remedies  to  be 
prescribed  in  many  instances. 
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Treatment.  The  treatment  of  chTX)nie  catarrh  of  the 
middle  ear  should  be  so  directed  as  to  obtain  free  ven- 
tilation of  the  middle  ear,  and  the  restoration  of  the 
membrana  tympani  to  its  normal  position  if  possible. 
Catarrh  of  the  nasal  passages  and  nasopharynx  should 
receive  appropriate  treatment,  while  if  there  is  any  ob- 
struction in  the  anterior  nares  or  nasopharynx  it  should 
be  removed  if  it  interferes  with  the  entrance  of  air  into 
the  middle  ear.  The  mouths  of  the  Eustachian  tubes 
should  be  inspected,  and  their  permeability  tested  by 
Politzer's  method  of  inflation  or  by  cathetcTization. 
(See  chapter  on  Diseases  of  the  Nose  and  Nasopharynx.) 
In  the  exudative  form  of  catarrh,  before  adhesions  have 
occurred,  particularly  if  of  short  duration,  and  if  attended 
with  more  or  less  swelling  of  the  Eustachian  tube,  con- 
siderable improvement  will  follow  the  injection  of  air  into 
the  tympanic  cavity.  According  to  my  experience,  the 
catheter  is  much  more  efficacious  for  this  purpose  than 
the  method  of  Politzer,  while  the  improvement  is  more 
marked.  The  surgeon,  when  forcing  air  into  the  tympa- 
num, should  at  first  use  but  little  force,  either  by  Politzer's 
method  or  by  the  use  of  the  catheter,  for,  if  the  tube  is 
very  dilated  and  the  membrane  flaccid,  rupture  of  the 
latter  may  follow  when  too  much  pressure  is  used.  In 
those  cases  in  which  the  tubes  are  freely  pervious,  and 
improvement  in  the  hearing  does  not  follow  inflation, 
there  is  no  object  in  continuing  such  treatment.  Instead 
of  using  air  alone  through  the  catheter,  certain  vapors  are 
to  be  preferred,  more  particularly  a  mixture  of  chloric 
ether  and  iodine  (Blake).  This  consists  of:  tincture  of 
iodin.  gtt.  XV ;  chloroform.,  spir.  vini  rectif.,  aa  ,^sj4. 
Five  or  six  minims  of  this  mixture  should  be  dropped 
into  the  Politzer  bag  throug:h  the  hole  in  the  side,  which 
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is  then  covered  by  the  thumb,  and  the  bag  is  com- 
pressed. The  catheter,  before  introduction,  should  be 
connected  with  the  Politzer  bag  by  means  of  a  piece  of 
rubber  tubing  at  least  a  foot  long,  and  then  should  be 
warmed  and  smeared  over  with  sterile  vaseline.  It  is 
important  for  the  surgeon  to  determine,  by  means  of  the 
diagnostic  tube,  the  exact  oouditiou  of  the  Eustachian 
tube.  When  the  vapor  is  forced  into  the  ear,  the 
patient  usually  experiences  a  cool  and  pleasant  sensa- 
tion. In  some  instances  the  hearing-distance  is  de- 
creased immediately  after  this  procedure,  but  is  im- 
proved several  hours  afterward.  When  the  ears  are 
inflated  by  Politzer's  method,  and  it  is  desirable  to  use 
the  vapor  just  mentioned,  a  glass  inhaler  should  be 
attached  to  the  Politzer  bag  (Fig.  48) .  A  few  drops  of  the 
mixture  should  be  ponred  on  absorbent  cotton  placed 
in  the  inhaler.  Some  surgeons  recommend  to  their 
patients  the  use  of  a  large  inhaler  in  which  chloride  of 
ammonium  or  other  fumes  are  generated.  After  filling 
the  nasal  passages  and  nasopharynx  with  the  vapor,  they 
are  directed  to  perform  the  Valsalvian  experiment. 
The  principal  objection  to  this  method  is  that  the  pa- 
tient is  likely  to  inflate  the  ears  too  frequently,  and  thus 
eventually  produce  a  relaxed  condition  of  the  membrana 
tympani.  Vapors  of  sal  ammoniac,  acetic  acid,  turpen- 
tine, the  different  balsams,  as  well  as  hydrogen  gas  and 
iodide  of  ethyl,  are  also  used.  George  Stoker,  of  Lon- 
don, has  used  ozone  in  cases  of  chronic  catarrh  of  the 
middle  ear  with  tinnitus.  He  has  devised  an  apparatus 
for  generating  the  ozone  and  by  means  of  a  catheter  it 
18  applied  directly  to  the  middle  ear  every  day  for  four 
or  five  minutes  at  a  time  for  at  least  six  weeks  or 
longer.      He  claims  that  in  cases  of  nasal  catarrh,  it 
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reduces  the  hyperaBmia  and  renders  the  secretion  normal. 
Beside  vapors,  some  otologists  recommend  the  injection 
through  the  catheter  of  various  solutions  into  the  middle 
ear. 

Politzer  has  seen  "  favorable  results  follow  in  a  series 
of  cases  from  the  injection  of  five  or  six  drops  of  a  2 
per  cent,  solution  of  pilocarpine.*'  The  catheter  is  first 
introduced  and  fastened  by  means  of  a  clamp.  A  small 
syringe  containing  the  solution  is  warmed,  and  a  few 
drops  are  then  injected  into  the  catheter.  By  means  of 
the  Politzer  bag  the  solution  is  forced  into  the  middle 
ear.  Li(iuid  vaseline  (Ch,  Delstauche)  or  albolene  is 
sometimes  used  in  the  same  manner  as  the  pilocarpine 
solution. 

Some  benefit  follows  from  the  use  of  albolene  con- 
taining 2  per  cent,  of  pilocarpine.  If  a  few  drops 
only  are  injected  into  the  middle  ear,  there  is  not  likely 
to  be  any  discomfort  to  the  patient.  As  the  hearing 
immediately  after  the  injection  is  frequently  made  tem- 
porarily worse,  it  is  better  to  vary  the  treatment  by 
simply  forcing  air  through  the  catheter  every  other 
time.  It  is  occasionally  advisable  to  treat  such  a 
patient  every  day  for  a  week  or  ten  days ;  but,  as  a 
general  rule,  it  is  better  to  inflate  the  ears  not  oflener 
than  three  times  a  week.  The  patient  should  discon- 
tinue treatment  afler  six  weeks'  time,  and  have  a  period 
of  rest.  Afler  the  first  two  weeks  it  may  be  necessary 
to  catheterize  the  ears  but  twice  a  week.  A  very  mild 
solution  of  bicarbonate  of  soda  is  recommended  bv  some 
otologists,  and  is  not  likely  to  cause  much  irritation  of 
the  mucous  membrane  of  the  tympanic  cavity.  Solutions 
of  l>orax,  bichloride  of  mercury,  and  iodide  of  potash, 
which  are  recommended  by  some,  are  contraindicated, 
since  they  are  liable  to  cause  considerable  reaction. 
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Some  authors  believe  that,  if  persisted  in  regularly  for 
a  long  time,  counter-irritation  over  the  mastoid  with 
iodine  ointment,  liniment  of  iodine,  or  blistering  fluid  is 
of  value. 

Randair  has  found  the  use  of  dionin  (ethyl-morphine 
hydrochloride),  in  cases  of  chronic  catarrh  of  the  middle 
ear  and  otosclerosis,  of  considerable  value,  and  he  believes 
that  the  results  have  been  better  with  this  remedy  than 
with  any  other  line  of  treatment.  His  method  is  to  inflate 
the  ear  with  a  metal  catheter,  after  gently  cleansing  the 
mouth  of  the  Eustachian  tube  with  sprays.  One  to  three 
drops  of  the  dionin  solution  (2  per  cent.)  are  injected  into 
the  catheter,  after  being  warmed,  and  then  blown  with  a 
Politzer  bag  into  the  middle  ear.  Pneumatic  massage 
is  then  gently  employed,  and  twenty-four  to  seventy-two 
hours  are  allowed  to  pass  before  repeating  the  treatment, 
as  Randall  does  not  like  to  inject  this  remedy  more  than 
two  or  three  times  a  week,  and  he  discontinues  treatment 
for  a  time  after  having  injected  the  solution  twenty  times. 

Some  authorities  claim  that  hypodermic  injections  of 
strychnia  in  the  neighborhood  of  the  mastoid  process 
have  been  followed  by  improvement  in  the  hearing  and 
diminution  of  the  tinnitus. 

Good  results  have  been  claimed  from  the  use  of 
thiosinamin,  which  is  derived  from  the  volatile  oil 
of  horse-radish,  or  more  conmionly  from  the  volatile  oil 
of  mustard-seed.  The  dose,  according  to  Hare,  is  4-6 
grains  given  once  a  day.  Sugar,  of  Budapest,  uses  it  in 
cases  of  chronic  otitis  with  adhesions  and  cicatrices,  and 
in  cases  of  sclerosis  where  there  is  connective  tissue 
binding  the  oval  and  round  windows,  with  ankylosis  of 

>  TnuiaaotionB  of  the  Ninth  International  OtoIogical.Congreas,  Boston, 
MaH..  Aug.  12.  1912. 

16 


242  MANUAL   OF  OTOLOGY. 

the  stapes,  but  wliere  there  is  lK)ny  ankylosis  he  prefers 
preparations  of  pliosphorus.  He  gives  it  hypodermically. 
Hirschland  claims  to  have  had  good  results  from  the 
administration  of  this  remedv.  In  some  casi^s  the  hear- 
ing  lias  been  improved,  while  in  others  the  hearing  has 
not  improved,  but  the  tinnitus  has  become  less  and  the 
giddiness  has  disappeared.  He  says  that  the  drug  pro- 
duces a  redness  of  the  drumhead  and  after  a  short  time 
the  membrane  ap{)ears  sodden  and  by  catheterization 
one  gets  the  impression  of  fluid.  Tlie  improvement  is 
not  marked  for  the  watch  but  for  sj)eech.  He  has  used 
this  remedy  in  a  great  number  of  cases  of  deafness  due 
to  chronic  catarrh  and  in  cases  of  suppurative  otitis 
media  where  the  discharge  has  ceased  and  there  is  a  dry 
perforation  left.  He  gives  it  hyjx>dermically  in  a 
Pravaz  syringe  half  filled  with  a  10  per  cent,  glycerin 
and  water  solution,  and  generally  increases  the  dose. 
His  results  show  that  it  is  a  useful  remedy  in  some 
cases,  is  harmless  and  in  a  small  number  of  cases  it  has 
rendered  good  service. 

McCullagh  says  that  thiosinamin  exerts  a  markedly 
beneficial  action  in  aund  cases  where  there  is  a  formation 
of  new  connective  tissue.  Its  administration  should 
always  be  combined  with  the  usual  forms  of  local  treat- 
ment, catheter,  etc.  Equally  good  results,  he  claims,  may 
be  obtained  from  its  administration  by  the  mouth  as  hy- 
podermically. A.  B.  Randall^  has  used  it  (fibrolysin) 
subcutaneously  and  has  seen  progressive  gain  under  its 
employment.  Of  late  he  has  obtained  a  good  deal  of 
value  from  its  use  bv  the  stomach  in  the  form  of  a  new 
combination  under  the  name  of  cirrholysin  (allylsuljK)- 
carbamide  —  thiosinamine^  bismuth  iodide)  which  gives 

>  Trnnsuctioiis  of  the  Americftn  Otological  Society,  1908. 
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the  iodine  reaction,  together  with  tlie  action  of  thiosina- 
mine. 

The  author  has  used  thiosinamine  in  a  number  of  cases, 
but  has  not  been  very  favorably  impressed  with  its  vahie. 
He  feels  that  it  should  be  given  a  trial,  particularly  in 
obstinate  cases. 

Schwabach  has  used  ergot  in  10-drop  doses  three  times 
a  day  for  tinnitus  with  some  good  results. 

Siegle's  otoscope  and  the  "rarefacteur"  or  "masseur" 
of  Delstanche  are  useful  instruments  in  many  cases,  and 
especially  where  there  are  recent  adhesions  and  retrac- 
tion of  the  drumhead.  It  is  possible  to  rupture  the 
drumhead  as  well  as  to  cause  ecchvmoses  and  inilamma- 
tion,  if  too  much  force  is  employed  when  the  air  is  ex- 
hausted, so  that  the  surgeon  should  always  inspect  the 
membrana  while  using  such  an  instrument.  In  cases  in 
which  there  are  atrophic  changes,  as  shown  by  bulging 
outward  of  certain  jx)rtions  of  the  drumhead  when  the 
ear  is  inflated,  one  should  be  very  cautious  when  trying 
this  method  of  treatment,  for  the  membrane  may  simply 
be  rendered  more  flaccid  without  even  improving  the 
hearing. 

A  massage  apparatus  driven  by  an  electric  motor  is 
use<l  by  some  surgeons,  the  object  being  "  to  exert  a 
gymnastic  influence  by  rhythmical  oscillatory  move- 
ments of  the  drumhead  and  ossicles,  in  order  to  obviate 
the  progressive  stiffness  and  ultimate  anchylosis  of  those 
parts."  Of  the  therapeutic  value  of  vibratory  massage 
of  the  drumhead,  Schwabach  states  that  it  does  but  little 
good  in  cases  of  sclerosis  of  the  sound-conducting  appa- 
ratus. He  recommends  its  use  iu  cases  of  troublesome 
tinnitus,  in  which  the  patients  are  luiable  to  attend  to 
their  business,  in  cases  of  simple  chronic  hypertrophic 
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middle-ear  catarrh  with  dulness  and  retraction  of  the 
drumhead,  likewise  in  subacute  raiddle-ear  catarrh,  also 
in  cases  of  acute  otitis  media  due  to  influenza,  and  in 
the  sequelflB  of  chronic  purulent  otitis  media,  in  which 
by  the  ordinary  treatment  no  improvement  in  the  sub- 
jective noises  and  hearing-distance  could  be  obtained. 
In  these  eases  the  author  asserts  that  *'  massage  shows 
itself  to  be  of  essential  value." 

Urbantschitsch  believes  in  the  efficacy  of  massage  of 
the  side  and  back  of  the  neck  in  cases  of  tinnitus  aurium. 
In  patients  suffisring  from  labyrinthine  deafness,  accord- 
ing to  the  same  author,  much  benefit  follows  massage 
of  the  regions  supplied  by  the  auriculo-temporal  and 
supra-orbital  nerves.  He  further  recommends  massage 
of  the  Eustachian  tube,  which  is  effected  by  passing  a 
bougie  beyond  the  isthmus  and  then  moving  it  alter- 
nately backward  and  forward  for  several  seconds,  and 
in  some  instances  for  even  a  minute  or  more.  He  has 
recently  devised  an  electriciil  instrument  for  applying 
friction  massage,  which  is  worked  by  means  of  a  motor. 
He  uses  celluloid  bougies. 

A  metliod  devised  by  Hommel  consists  in  instructing 
the  patient  to  press  the  tragus  into  the  external  meatus, 
and  then,  afler  removal  of  the  finger,  to  allow  the  tragus 
to  return  to  its  place.  In  this  way  the  air  in  the  canal 
is  alternately  condensed  and  rarefied.  The  patient 
should  be  advised  to  repeat  these  manipulations  three 
or  four  times  a  day,  and  on  each  occasion  he  should 
press  inward  the  tragus  about  fifty  times. 

Lucae  has  devised  a  pressure-probe  (Fig.  98),  consist- 
ing of  a  probe  with  a  cup-shaped  cavity  on  the  end, 
which  is  applied  directly  over  the  short  process.    Gentle 
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and  intermittent  pressure  is  made  on  the  ossicles  by 
means  of  this  instnmient,  which  moves  on  a  spring. 
Although  considerable  increase  in  the  hearing-distance 
and  an  improvement  in  the  tinnitus  often  follow  its  use, 
such  improvement  is  not  likely  to  be  permanent.  With 
the  same  object  in  view,  various  electrical  instruments 
have  been  invented,  by  means  of  which  vibrations  are 
conveyed  directly  to  the  ossicular  chain  through  a 
speculum  constructed  for  the  purpose.  Patients  are 
advised  often  by  their  physicians  to  make  use  of  the 
Valsalvian  method  of  inflation,  and,  as  a  result,  there 
is  a  liability  that  the  drumhead  will  become  very  much 
relaxed. 

Fig.  98. 


Lucae  pressurc-probe. 

In  some  instances  it  is  necessary  to  undertake  very 
radical  measures  for  the  relief  of  tinnitus,  and  in  a  dis- 
tressing case  of  pulsating  noise,  Reik,^  of  Baltimore, 
stopped  it  by  ligation  of  the  common  carotid  artery  on 
the  side  affected.  He  had  first  ligated  the  internal 
carotid  artery  with  partial  abatement  of  the  tinnitus,  but 
believing  that  cessation  of  the  noise  had  not  been  ob- 
tained, owing  to  a  probable  intimate  anastomosis  between 
the  branches  of  the  internal  and  external  carotid  arteries 
he  ligated  the  common  carotid,  and  a  year  later,  when 
the  patient  returned,  there  had  been  no  recurrence  of  the 
noise.    In  the  case  of  an  elderly  person,  in  poor  health, 
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he  did  not  consider  it  safe  to  Hgate  the  common  carotid, 
so  he  placed  a  metal  band  around  the  artery  according 
to  a  method  devised  by  Halsted,  of  Johns  Hopkins 
mversity.    A  small  aluminium  band  is  passed  around 
the  exposed  artery,  and   then,  by  gentle  manipulation 
with  the  fingers,  rolling  the  band  so  as  to  constrict  the 
union  of  the  vessel.     Halsted's  experiments  prove  that 
the  operation  is  practically  without  danger  if  properly 
I>erformed,  and  that  the  metal  band  becomes  safely  en- 
cysted.    Division  of  the  internal  auditory  nerve  before 
^  «  entrance  into  the  internal  meatus  has  l)een  performed 
successfully  in  a  few  cases,  but  in  most  instances  death 
uas  followe^l  the  ojHTation  or  failure  to  relieve  the  dis- 
tressing symptoms. 

The  operation  of  opening  the  semicircular  canals,  the 
vestibule,  and  cochlea  for  the  relief  of  tinnitus  and  ver- 
tigo is  descrilKHl  in  another  chapter. 

In  certain  cjises  in  which  there  is  pn)bably  a  re- 
laxation of  the  tensor  tym])ani,  as  well  as  of  the 
malleo-incudal  capsular  ligjunent,  and  the  corresponding 
attachments,  such  as  would  favor  a  s(^j)aration  of  the 
malleo-incudal  articulation,  Blake  employs  a  rubber 
springy  which  he  introduces  into  the  canal,  and  applies 
directly  to  the  neighlK)rhood  of  tiie  short  ])rocess,  and 
whieh  acts  as  a  sup|K)rt  to  these  relaxed  parts.  In  a 
pa|)er  on  this  subject,  he  reports  a  case  of  a  musician 
whose  hearing  in  the  right  ear  was  normal,  while  in  the 
left  ear  there  had  been  in  childhood  a  suppurative 
pnjcess  and  a  subsequent  perforation  in  ShrapnelPs 
membrane,  which  was  dry  at  this  time.  The  hearing  of 
the  left  ear  was  al)out  two-thirds  of  the  normal  distance, 
lie  had  had  a  series  of  head-colds  during  the  past 
winter,  accompanied  by  a  sense   of  fulness  in  the  left 
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ear,  which  had  led  him  to  practise  the  Valsalvian  infla- 
tion frequently  for  the  sake  of  the  relief  it  afforded. 
Three  days  before  his  visit  he  had  noticed,  while  prac- 
tising on  the  violin,  that  when  the  head  was  bent 
forward  and  to  the  left,  as  is  oft«n  tlie  custom  in  the 
rendering  of  more  delicate  passages,  tlie  tones  oi'  the 
violin  sounded  dull  in  the  left  ear,  and  there  was  a  defi- 
nite loss  of  timbre  perception.  When  the  head  was 
raised,  this  disability  disappeared,  to  recur  immediately 
on  lowering  the  head  to  the  position  mentioned.  An 
examination  showed  the  membnuia  tympani  to  be 
intact,  except  that  there  was  a  small  dry  perforation  in 
Shrapnell's  membrane.  The  testimony  of  the  patient 
was  corroborated  by  tests  made  with  tuning-forks  and 
high  musical  instruments.  There  was  considerable 
movement  of  the  membrana  tympani  outward  when  the 
ear  was  inflated,  such  as  would  favor  a  separation  of 
the  malleo-incudal  articulation  "  within  such  limits  as 
would  permit  the  passage  of  the  larger  sound-waves  of 
the  medium  and  lower  tones,  but  would  result  in  the 
loss  in  transit  through  the  articulation  of  the  motion 
incident  to  the  shorter  sound-waves  of  the  qualitative 
overtones."  Blake  says  "  that  any  mechanical  arrange- 
ment which  would  bring  about  a  more  natural  adjust- 
ment of  the  malleo-incudal  articulating  surfaces,  and 
would  maintain  them  in  that  position  long  enough  to 
allow  the  relaxed  tissues  to  normally  contract,  would 
not  only  relieve  the  j)atient  of  his  recent  embarrassment, 
but  would  probably  have  more  permanent  l)eneficial 
effects.''  Such  pressure  on  the  short  process  was 
eff'ected  by  means  of  a  strip  Of  thin,  elastic  rubber 
tissue  3  mm.  in  width  and  12  mm.  in  length,  which, 
being  seized  at  the  two  ends  with  angular  forceps,  was 
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carried  into  the  ear  under  good  illumination,  with  the 
convex  portion  of  the  resultant  ellipse  in  contact  with 
the  short  process,  when,  the  two  ends  being  released 
from  the  grasp  of  the  forceps  and  allowed  to  spring 
outward  against  the  walls  of  the  canal,  pressure  was 
exerted  upon  the  short  i>rocess.  With  such  support  to 
the  relaxed  parts,  it  was  found  that  the  head  could  be 
placed  in  any  position  without  impairment  in  hearing 
for  overtones,  and  the  patient  was  enabled  to  resume 
his  professional  work.  Blake  has  made  a  change  in  the 
preparation  of  the  rubber  strip,  owing  to  the  fact  that 
the  freshly  cut  ends  of  the  rubber  were  found  to  adhere 
under  the  pressure  of  the  forceps,  thus  preventing  the 
springing  apart  of  the  ends  when  releaseil.  The  ends 
should,  therefore,  be  cut,  one  at  an  angle  and  the  other 
on  a  curve,  the  curved  end  being  placed  toward  the 
posterior  wall  of  the  canal  and  the  convex  surface  of 
the  rubl>er  strip  ;  secondly,  that  portion  which  was  to 
be  brought  into  contact  with  the  malleus  was  lightly 
smeared  with  vaseline  before  introduction.  It  was 
found  that  absorption  of  the  vaseline  produced  a  partial 
vacuum  beneath  the  rubl)er,  and  resulted  in  so  close  an 
adherence  of  the  latter  to  the  skin  that  the  beneficial 
effects  of  the  spring  were  of  much  longer  duration. 
In  some  cases,  where  there  is  a  considerable  relaxation 
of  the  membrana,  Blake  substitutes  the  paper  dressing 
(see  page  295). 

The  use  of  the  rubber  strip  is  of  benefit  in  cases  of 
circulatory  tinnitus  marked  by  relaxation  of  the  drum- 
head and  the  malleo-incudal  joint,  as  shown  by  the 
rejK)rt  of  such  a  case.  The  treatment  must  be  long 
continued  in  many  instances  in  order  to  get  any  per- 
manent results,  while  the  adjustment  of  such  mechanical 
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appliances  must  always  be  a  matter  of  more  or  less 
experiment.  A  slight  change  in  adjustment  may  bring 
about  a  very  decided  improvement. 

NARROWING   AND   STRICTURE   OF   THE 
EUSTACHIAN   TUBE. 

The  Eustachian  tube  may  l)e  constricted  through 
swelling  of  the  mucous  membrane,  or  by  the  formation 
of  connective  tissue,  which  leads  to  contraction  and 
stricture.  The  constriction  of  the  canal  is  usually  the 
result  of  chronic  catarrh,  but  may  l)e  due  to  the  press- 
ure of  a  growth  in  the  nasopharynx,  and  is  generally 
situated  in  the  cartilaginous  canal,  although  osseous 
growths  in  the  bony  (ianal  may  lead  to  stricture  of  this  por- 
tion. The  presence  of  a  stricture  is  diagnosed  usually 
by  means  of  the  auscultation  tube  when  Politzer's  method 
or  catheterization  is  attempted.  Under  such  conditions 
no  sound  is  likely  to  be  heard,  or  else  there  is  a  sharp, 
hissing  or  whistling  sound.  There  is  usually  consider- 
able deafness  with  a  distressing  tinnitus,  a  disagreeable 
sensation  of  fulness  or  heaviness  in  the  head,  and  occa- 
sionally dizziness. 

In  cases  of  constriction  of  the  tube  due  to  swelling 
of  the  mucous  membrane,  an  attempt  should  be  made  to 
relieve  this  condition  by  treatment  directed  to  the  naso- 
pharynx, and  by  inflation  of  the  middle  ear  through  the 
catheter.  When  the  stricture  is  not  overcome  by  such 
measures,  bougies  should  be  tried,  and  for  this  purpose 
those  made  of  silkworm-gut,  covered  over  with  lacquer 
and  conical  in  shape,  are  the  best ;  or,  if  they  have  not 
sufficient  resisting  power,  whalelx)ne  or  celluloid  (see  Fig. 
99)  bougies,  well  {K)lished,  rounded,  and  conical  shaped, 
should  be  substituted.     The  bougie  should  be  dipped  in 
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liquid  vaseline  and  inserted  through  a  good-sized  silver 
(*Htlieter  as  far  as  the  bony  portion  of  the  Eustachian 
tuln*.  A  mark  should  be  made  on  the  bougie  so  that  the 
surgeon  may  know  the  distance  that  it  has  been  intro- 
duced. Care  should  be  taken  that  the  point  of  the  bougie 
does  not  injure  the  drumhead.  The  instrument  should  be 
left  in  position  five  or  ten  minutes.  In  some  cases  Politzer 
uses  catgut  bougies  that  have  been  soaked  in.  a  solution 
of  nitrate  of  silver,  while  in  others  he  prefers  a  thin 
rubber  capsule  (that  is,  when  the  constriction  is  due  to 
swelling  of  the  mucous  membrane),  which  is  attached  to 
the  top  of  the  catheter  by  a  thread.  By  forcing  air 
through  the  catheter  the  capsule  is  inflated.    A  small 

Fig.  99. 


Celluloid  buugiea. 

wire  is  also  made,  to  which  cotton  can  be  applied,  so 
that  applications  of  nitrate  of  silver  can  be  made  directly 
to  the  mouth  of  the  Eustachian  tube  through  the 
catheter.  If  tinnitus  or  a  feeling  of  fulness  in  the  ear 
is  complained  of,  great  relief  will  often  be  experienced 
after  this  treatment.  It  is  claimed  bv  some  that  by 
means  of  electrolysis  the  calibre  of  the  tube  is  frequently 
restored.  As  a  general  rule,  the  results  obtained 
by  the  use  of  bougies  and  electrolysis  are  not  very 
promising,  so  that  they  have  been  discarded  by  many 
otologists.  In  some  cases  the  use  of  the  bougie  increases 
the  deafness  and  the  subjective  noise,  while  in  other 
cases,  even  after  successful  dilatation  of  the  Eustachian 
tube,  no  improvement  follows.    Great  care  should  be 
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exercised  not  to  lacerate  the  tissues  when  passing  the 
bougie,  for  fear  of  inducing  surgical  emphysema, 
especially  when  subsequently  inflating  the  ear.  On 
account  of  this  danger  it  is  wise  not  to  inflate  the 
middle  ear  immediately  after  passing  a  bougie.  In  rare 
instances  the  point  of  the  bougie  has  been  broken  off  in 
the  Eustachian  tube,  so  that  the  possibility  of  this  acci- 
dent should  be  borne  in  mind. 

Operative  Treatment.  Ever  since  the  time  of  Sir 
Astley  Cooper,  various  attempts  have  been  made  by 
surgeons  to  maintain  a  permanent  o|)ening  in  the  drum- 
head, or  else  to  exci.se  one  or  more  of*  the  ossicles  for  the 
cure  of  the  deafness  and  subjective  noises.  It  may  be 
stated  in  yeneral  tenns  that  mieh  operations,  performed 
for  the  cure  of  chronic  catarrhal  otitis  media,  have  been 
unsucce^ful,  although  in  a  very  few  instances  consideiL 
able  improvement  Ikis  followcnl.  Many  cases  have  l)een 
made  rert/  much  u*orsc  by  o|)erative  interference,  and 
the  8tatt»ment  made  by  some  otologists,  that  the  opera- 
tion of  excision  of  the  ossicles  will  not  make  matters 
worse,  even  if  it  is  not  followed  by  some  improvement, 
is  iucorrect.  In  a  cas(»  which  seein(»d  to  Ik?  an  idesil  one 
for  the  removal  of  the  malleus  and  incus,  as  these  ossi- 
cles were  lx)und  down  by  adhesions,  the  operation  was 
not  followed  by  any  improvement  to  spwik  of,  but,  in- 
stead, a  distressing  tinnitus  devel()|KMl.  A  very  nervous 
patient  who  subnn'ttc'd  to  an  ojK^nition  of  excision  of  the 
entire  dnmihead,  to^»ther  with  the  malleus  and  incus, 
was  as«ure<l  that  the  deafness  would  not  be  more  marke<l, 
even  if  no  improvement  followcMl.  On  n»(H)verinji^  from 
the  eflTtHits  of  the  (»ther,  the  hearing  was  found  to  be 
much  worse,  and  at  the  present  time  she  cannot  even 
hear  with  the  aid  of  a  conversation  tube.     The  hearing- 
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distance  in  the  other  ear  also  has  decreased  very  much  as 
a  result  of  the  operation,  a  phenomenon  that  is  often 
observed  in  such  cases.  Numerous  complications  have 
followed  the  performance  of  excision  of  the  drumhead 
and  ossicles,  such  as  purulent  otitis  media,  mastoid 
empyema,  burrowing  abscess  of  the  neck,  etc.,  so  that 
these  accidents  should  always  be  borne  in  mind  when 
a  patient  seeks  advice  as  to  the  propriety  of  such  an 
operation. 

Cooper  and  others  obtained  brilliant  results  at  first 
by  making  an  artificial  opening  in  the  drumhead,  but 
were  obliged  to  abandon  the  0[>eration,  because  the 
aperture  soon  became  closed  by  newly  formed  connec- 
tive tissue,  and  the  deafness  was  not  improve<l.  At 
first,  as  suggested  by  Cooi>er,  a  portion  of  the  drum- 
head was  excised.  Tliis  was  followe<l  by  an  operation 
devised  by  Wrwlen,  in  which  he  exciseil  a  portion  of 
the  long  handle  of  the  malleus.  I^ter,  an  attempt  was 
made  by  means  of  nitrate  of  silver,  sulphuric  acid,  and 
the  galvano-c»autery,  to  pnxluce  a  permanent  opening. 
Such  openings  are  apt  to  close  very  soon,  and  although 
the  hearing-distance  may  be  increased  and  the  subjec- 
tive noises  lessened  for  the  time  being  while  there  is  an 
opening  in  the  drumhead,  nevertheless,  when  the  latter 
closes,  both  noises  and  deafness  may  oe  very  much 
worse.  The  object  of  making  an  artificial  o|)ening  is  for 
the  relief  of  deafness  and  distressing  tinnitus  in  cases  in 
which  the  ossicles  are  bound  down  bv  adhesions  ;  when 
the  membrana  is  very  much  thickencMl  or  else  contains 
calcareous  deposits ;  when  there  is  a  stricture  of  the 
Eustachian  tube  which  cannot  otherwise  be  overcome ; 
also  in  exploratory  operations  (to  be  described  more 
fully),  as  well  as  for  tlie  pur|>08e  of  mobilizing  the  ossi- 
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deSj'especially  the  stapes.  As  the  object  of  such  an 
operation  b  to  allow  the  sound-waves  to  strike  against 
the  foot-plate  of  the  stapes  and  reach  the  labyrinth 
immediately,  it  stands  to  reason  that  such  an  operative 
procedure  will  be  unsuccessful  when  there  is  anchylosis 
of  the  stapes,  or  thickening  and  calcification  of  the  mem- 
brane of  the  foramen  rotundura,  or  implication  of  the 
labyrinth.  The  operation  should  not  be  considered  for 
a  moment  unless  there  is  excellent  bone-conduction. 
Politzer  has  devised  an  eyelet  of  gutta-percha  for  inser- 


tion in  the  artificial  opening,  but  it  has  been  found 
impossible  to  keep  this  in  place. 

When  the  drumhead  is  very  much  retracted,  the  lonfp 
handle  foreshortened,  and  the  posterior  fold  stands  out 
pnaninently,  and  there  is  also  considerable  deafness 
with  loud  subjective  noises,  which  it  is  impossible  to 
relieve  by  other  treatment,  Politzer  recommends  section 
qf  the  ■posterior  fold  of  the  membrana  tj/mpani  (see  Fig. 
100).  The  in<nsion  is  usually  made  just  behind  the 
short  process,  by  a  small  knife,  rounded  at  its  point 
and  especially  adapted  for  the  purpose. 
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DIVISION  OF  THE  TENSOR  T7MPANI  MUSCLE. 

Tenotomy  of  this  muscle,  tlie  object  being  to  allow 
the  drumhead  to  regain  its  normal  position,  and  thus 
relieve  the  increased  pressure  within  the  labyrinth,  was 
performed  first  by  Weber-Liel,  although  Hyrtl  pre- 
viously had  suggested  such  an  operation.  In  cases  in 
which  retraction  of  the  drumhead  is  due  to  this  cause 
alone,  such  an  operative  procedure  is  indicated,  but, 
unfortunately,  these  instances  are  infrequent.  One  is 
much  more  likely  to  find  not  only  shortening  of  this 
tendon,  but  also  adhesions  in  the  tympanic  cavity,  with 
a  shrinking  of  the  folds  of  the  mucous  membrane  and 
of  the  ligaments. 

In  order  to  divide  this  tendon,  an  incision  is  first 
made  in  the  drumhead  either  in  front  of  or  else  behind 

Fio.  101. 


Gniber'a  tenotome. 


the  handle  of  the  malleus,  preferably  in  the  latter  posi- 
tion. An  instrument  (see  Fig.  101)  curved  on  the  flat 
is  then  introduced  through  this  opening  for  a  distance 
of  at  least  3  mm.,  the  tenotome  being  directed  below 
the  tendon  of  the  tensor  tympani.  By  depressing  the 
handle  so  that  the  point  of  the  instrument  is  pushed 
upward,  the  tendon  is  generally  divided  when  the  blade 
is  withdrawn.  The  results  obtained  by  this  operation 
have  not  been  successful,  as  a  general  rule,  so  that  it 
has  l>een  abandoned  practically,  as  cases  have  been 
reported  where  considerable  increase  of  the  deafness 
has   followed   its   performance. 
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Kessel,  in  1871,  advocated  removal  of  the  drum- 
head and  excision  of  the  malleus  and  incus,  and  since 
that  time  surgeons  in  tliis  country  and  Europe  have 
recommended  different  operations  of  a  similar  character, 
for  the  relief  of  extreme  deafness,  vertigo,  and  tinnitus 
aurium  in  cases  of  chronic  catarrhal  otitis  media.  Some 
otologists  excise  the  incus  alone,  while  the  latest  oper- 
ation to  attract  attention  has  been  the  removal  of  the 
stapes,  or  dapededomy.  In  euses  of  suppurative  otitis 
media  of  a  chronic  nature,  in  which  tlie  malleus  and 
incus  are  carious,  surgeons  are  agn^ed  as  to  the  pro- 
priety of  removing  tlu»se  bones  on  general  surgical  prin- 
ciples, and  the  iKMiefit  derivwl  from  such  an  operation 
has  clearly  bwn  proveil.  In  cases,  however,  of  chronic 
non-suppurative  inflanmiation  of  the  middle  ear,  in 
which  there  is  obstruction  to  the  sound-transmission 
through  the  chain  of  ossicles,  owing  to  thickening  of 
the  mucous  membrane  of  the  middle  ear,  adhesions,  and 
anchylosis,  nuch  an  operation  rw  removal  of  the  drumhead 
with  the  maUeuH  and  incuM  is  iincalled  for  If  there  is  bony 
anchylosis  of  the  stapes.  As  Blake  has  expressed  it, 
"the  sta|)es  holds  the  key  to  the  situation,"  and  it  is 
undoubt<»dIv  true  that  in  manv  cases  which  have  been 
followed  by  improv(»ment  after  excision  of  the  malleus 
and  incus,  this  change*  for  the  better  has  Ix^en  due  to 
mobilization  of  the  stapes.  Kessel  further  removeil 
the  columella  in  binls  without  C4uising  disturbance  of 
co-ordination,  and  demonstrated  the  fact  that  escape 
of  the  i)erilymph  did  not  cause  permanent  impairmc^nt 
of  hearing.  Operations  for  the  purpose  of  mobilizing 
the  stapes  have  been  advocated  by  different  surgeons 
ever  since  Kess^'l,  in  1S75,  reported  a  case  in  which  he 
practised  "  circnnncision  "  of  the  stapes,  after  dividing 
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the  tendon  of  the  stapedius  muscle.  He  expressed 
an  opinion  that  still  further  improvement  would  have 
followed  had  the  stapes  been  extracted  and  a  mem- 
brane been  allowed  to  form  in  the  foramen  ovale, 
which  would  have  vibrated  more  readily  than  the  stapes 
that  had  been  mobilized.  Blake  has  reported  a  series 
of  cases  in  which  he  removed  the  stapes,  the  various 
steps  in  the  operation  being  as  follows :  "  The  ear  to  be 
operated  upon  should  be  first  carefully  tested  as  to  its 
hearing-power,  both  by  aerial  and  bone-conduction,  and 
with  due  reference  to  the  possibility  of  sound-transmis- 
sion, either  by  aerial  or  bone-conduction,  to  the  other 
ear.  The  external  auditory  canal  should  be  cleansed  of 
cerumen  and  loose  skin,  and  then  washed  with  a  weak 
bichloride  solution  on  a  cotton-tipped  probe  and  stopped 
with  antiseptic  cotton  until  the  time  of  the  operation." 
The  instruments  used  are  a  paracentesis  needle,  a  small 
angular  knife  for  the  division  of  the  articulation  of  the 
incus  and  stapes,  a  small  blunt  hook,  and  a  pair  of  light 
but  strong  angular  forceps,  to  which  may  be  added  a 
small  rectangular  knife,  to  be  passed  l)etween  the  incus 
and  the  stapes,  after  division  of  the  joint,  and  a  pair  of 
very  fine,  straight-tipped  forceps  for  the  removal  of  a 
portion  of  the  bone  if  fractured  in  the  attempt  at 
extraction.  The  surgeon  should  be  provided  with  a 
number  of  cotton-tipped  probes,  a  bowl  containing  a 
solution  of  bicarbonate  of  soda ;  also  vessels  containing 
a  saturated  solution  of  boric  acid  in  alcohol,  and  a  4 
per  cent,  solution  of  cociiine.  The  instruments  should 
be  sterilized  thoroughly,  and  the  hands  of  the  operator 
scrubbed  and  rendered  aseptic.  Before  using  the  instru- 
ments they  should  be  dipped  in  the  alcohol  and  boric 
acid  solution.  If  possible,  the  operation  should  be  per- 
formed under  conditions  of  local  ansesthesia,  so  as  to 
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"permit  of  the  conscious  and  undisturbed  co-operation 
of  the  patient."    Just  before  the  operation  a  few  drops 
of  a  4  per  cent,  solution  of  cocaine  are  injected  into 
the  middle  ear  through  the  Eustachian  catheter.    The 
patient  is  placed  in  a  high-backed  chair,  his  head  being 
firmly  held  by  an  assistant.    An  incision  is  then  made 
(Fig.  102)  "  beginning  at  a  point  midway  between  the 
short  process  and  the  tip  of  the  long  process  of  the 
malleus  and  close  to  the  manubrium,  then    extending 
upward  along  the  posterior  ligament  of  the  short  proc- 
ess and  following  the  periphery  to  a  point  posteriorly 
on  a  line  with  the  tip  of  the  manubrium."    A  large  flap 
falls    downward    and    outward,    leaving    an    opening 
which    gives    free   access    to   the    subsequent  field    of 
operation.     Any  bleeiling  from  the  edges  of  the  cut  is 
controlled  by  the  application  of  the  sterilized   cocaine 
solution.     The  hearing  should  then  be  tested  and  the 
operation    continual,    by    (Hviding   the   tendon    of   the 
stapedius   muscle   with    the   short   curved  knife  or  an 

Fig.  102. 


angular  one,  "  a  large  angular  knife  being  subsequently 
passed  l>ehind  the  incus  to  insure  separation."  At  times 
it  is  advisable  to  remove  the  incus  at  this  step  in  the 
operation. 

By  means  of  a  j)robe  and  blunt  hook,  after  testing  the 

hearing,  one  can  then  decide  whether  the  stapes  shall 

be  mobilized  mechanically  by  dividing  the  folds  in  the 

niche  or  by  circumcision,  or  whether  it  is  better  to  ex- 

17 
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tract  it.    If  the  former  has  been  decided  upon,  the 
region  of  the  fenestra  ovalis  should  be  painted  with 
cocaine,  and  an  instrument  similar  to  the  one  devised 
by  Kessel  or  Politzer  should  then  be  introduced  be- 
tween the  cnira  and  the  lower  wall  of  the  niche,  and  an 
incision  made  from  right  to  left.    If  this  is  not  followed 
by  decided  improvement,  an  attempt  should  be  made  to 
stretch  the  adhesions  between  the  anterior  and  posterior 
crura  and  the  walls  of  the  niche. 

Before  extracting  the  stapes,  it  should  be  mobilized. 
A  blunt  hook,  curved  very  slightly  backward,  is  then 
passed  behind  the  head  and  between  the  crura,  either 
from  below  upwanl  or  in  the  opjx)sitc  direction.  The 
resistance  offered  when  traction  is  made  varies  in  dif- 
ferent cases.  At  the  moment  of  removal,  however,  the 
pulse  often  becomes  slower  in  frequency,  but  occasion- 
ally is  accelerated,  and  at  times  there  is  vertigo. 
Hemorrhage  sometimes  follows  division  of  the  stape- 
dius muscle,  but  this  can  usually  l)e  controlled  by  a 
cotton-tipped  probe.  Sterilized  cotton  or  gauze  should 
then  l>e  inserted  in  the  meatus  and  the  patient  kept 
quiet  for  a  few  days. 

The  results  following  extraction  of  the  stapes  have 
been  decidedly  unsatisfactory ,  and  the  operation  of  stape- 
dectomy has  generally  been  condemned.  Of  twenty- 
one  cases  reported  by  Blake,  in  only  three  was  there 
any  appreciable  improvement  following  the  operation, 
and  in  bnt  two  of  them  was  this  gain  sufficient  to 
be  of  material  advantage.  On  the  other  hand,  cases 
have  been  reported  by  other  observers  in  which  alurm- 
ing  symptoms  followed  this  operation,  such  as  intense 
vertigOy  facial  paralysis,  and  deafness.  Before  resort- 
ing to  mobilization  or  excision  of  the  malleus  and 
incus,  or  removal  of  the  drumhead,  every  other  method 
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of  treatment  should  first  be  tried,  while  operative  meas- 
ures should  never  be  considered  if  there  is  labyrinthine 
disease.  Moreover,  the  surgeon  should  explain  to  the 
patient  the  possible  dangers  of  any  operative  procedure, 
and  he  should  never  make  promises  as  to  any  perma- 
nent improvement  in  either  the  deafness  or  subjective 
noises.  If  the  patient  clearly  understands  the  situation, 
and  is  anxious  and  willing,  under  these  circumstances, 
that  an  operation  on  the  membraiia  tympani  should  be 
performed,  the  surgeon  should  first  of  all  do  an  "explo- 
ratory tympanotomy,"  by  making  an  incision  in  the 
drumhead  exactly  similar  to  the  one  already  described 
(see  Fig.  102)  in  tlie  operation  of  stapeilectomy.  Thus 
the  area  of  the  tympanum  is  exposed  at  a  point  where 
surgical  access  to  it  is  most  desinible,  while  an  incision 
made  at  this  point  affords  a  stiff  flap,  the  edges  of 
which  can  be  hrouglit  together  and  held  in  position  by 
a  paper  dressing  until  the  healing,  which  is  usually 
complete  in  three  days,  has  l)een  effc^ited.  The  forma- 
tion of  a  cicatrix  opposite  the  nielie  in  the  posterior- 
superior  segment  is  also  avoided.  Another  method  of 
exposing  the  articulation  of  the  incus  and  stapes  is 
shown  in  Fig.  103. 

In  some  persons  it  is  necessary  to  administer  an 
ansesthetic;  but,  if  possible,  the  operation  sliould  be 
done  by  injecting  a  few  drops  of  cocaine  into  the  mid- 
dle ear  through  the  Eustachian  tube  or  else  by  the 
method  described  bv  Blake,  as  follows :  "  In  a  series  of 
experiments  on  the  progressive  growth  of  the  dermoid 
coat  of  the  membrana  tympani,  made  several  years 
since,  it  was  found  that  the  movement  outward  from 
the  centre  of  the  membrane  at  the  tip  of  the  malleus 
toward  the  sujKTior  and  iK)sterior  |>eriphery  was  slowest 
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in  the  inferior  third  of  the  posterior  segment  (A)  (see 
Fig.  104),  more  rapid  in  the  middle  third  (B),  and  most 
rapid  in  the  upper  third  (C) ;  and  that  the  rate  of  move- 
ment, as  sliowu  by  small  pieces  of  paper  pasted  upon 
the  membranr,  bore  a  ppr>portionato  relation  to  the  cor- 
responding degree  of  vascularity  of  the  throe  sections 
mentioned ;  while  a  recent  series  of  tactile  examinations 
shows  that  the  sensitiveness  of  the  posterior  segment  of 
the  membrana  tvmpani  has  the  same  relative  correspond- 


:poiiiiK  tbe 


encc,  and  therefore  that  an  incision  begnn  opposite  the 
round  window  causes  increasing  pain  as  it  is  extended 
upward  and  forward  along  the  periphery."  First  a  pre- 
liminary incision  2  mm.  in  length  is  made  close  to  the 
posterior  periphery,  opposite  the  round  window,  and  to 

Fin.  104. 


this  a  2  per  cent,  solution  of  cocaine  should  be  applied. 
After  waiting  a  minute,  the  cut  should  be  extended  up- 
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ward  in  the  direction  already  described,  and  cocaine 
applied  as  before.  By  this  method  the  incision  can 
gradually  be  extended,  without  much  if  any  pain,  to 
a  point  opposite  the  centre  of  the  ix>sterior  ligament 
of  the  short  process.  Tests  of  hearing  should  now 
be  made,  so  that  the  surgeon  can  determine  as  to  the 
advisability  of  further  operative  procedure.  He  may 
decide  to  divide  the  tendon  of  the  tensor  tympani  and 
mobilize  the  malleus,  or  ho  may  divide  adhesions  which 
bind  the  malleus  and  incus  to  the  walls  of  the  tympanum, 
or  he  may  mobilize  the  incus  or  stapes,  or  he  may  con- 
clude to  excise  the  malleus  or  incus,  or  both  of  these. 
Operations  performed  nnder  the  most  Javorahle  circum- 
stances^  although  followed  by  temporary  improvement  at 
times,  do  7iot  offer  much  hope  to  the  patieidy  if  he  is 
a  sufierer  from  chronic  non-suppurative  otitis  media. 
Surgeons  generally  are  oj)posed  to  any  radical  operation 
on  the  membrana  tympani  or  ossicula  in  this  disease. 

OTALGIA. 

In  this  affection,  an  examination  made  with  the 
head-mirror  and  sp<M*ulum  will  show  an  absence  of 
every  sign  of  inflammation  of  the  auditory  canal  or 
drumhead.  The  pain  usually  is  referred  to  the  ear ;  but 
it  is  reflex,  and  most  frequently  due  to  the  irritation 
caused  by  the  presence  of  decayed  teeth,  imperfect 
bridgework  or  inflamed  tonsils.  It  may  also  arise  from 
some  laryngeal  irritation. 

The  pain  may  be  localized  in  the  external  or  middle 
ear,  being  due  to  an  afTection  of  the  sensory  nerve  or 
nerves  supplying  the  ear,  the  most  frequent  causes  of 
such  neuralgia  being  hysteria,  cold,  inflanunation  of 
the  nerve-trunks,  and  pressure  on  them  from  tumors 
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of  the  brain  or  from  caries  or  necrosis  of  the  temporal 
bone.  At  times  otalgia  is  connected  with  neuralgia  of 
the  fifth  nerve.  Neurasthenic  patients  and  others 
suffering  from  ill  health,  who  have  chronic  catarrhal 
otitis  media,  occasionally  complain  of  pain  over  the 
mastoid  process  which  is  neuralgic  in  character. 

Tonsillitis  or  peritonsillar  abscess  may  also  cause 
otalgia  as  well  as  a  rheumatic  condition  of  the  temporo- 
maxillary  articulation.  When  the  disease  is  due  to 
rheumatism  aspirin  or  salol  should  be  given. 

CLICKING  TINNITUS. 

This  is  an  objective  form  of  noise  which  is  often 
audible  to  the  surgeon  as  well  as  to  the  patient.  In 
some  instances  it  can  be  heard  a  few  feet  from  the 
patient,  while  in  other  cases  it  can  be  detected  only 
with  the  aid  of  the  diagnostic  tube.  This  clicking 
noise,  which  has  sometimes  a  metallic  sound,  can  at 
times  be  produced  at  will  by  the  patient,  but  it  is  not 
generally  under  his  control.  It  is  an  infrequent  form 
of  tinnitus  which  may  cease  at  times,  only  to  return. 
The  opinion  is  held  by  some  otologists  that  the  noise  is 
due  to  spasmodic  action  of  the  tensor  tympani  or  stape- 
dius muscle.  It  is  more  probable  that  it  is  caused  by 
a  spasmodic  contraction  of  one  or  more  of  the  palate 
muscles,  whereby  the  mouth  of  the  Eustachian  tube  is 
opened  and  shut,  particularly  if  the  mucous  membrane 
is  sticky  from  the  presence  of  mucus.  The  treatment 
consists  in  relieving  the  catarrhal  condition  and  the 
administration  of  tonic  remedies,  especially  strychnine. 


CHAPTER    IX. 

OTITIS  MEDIA  PURULENTA  CHRONICA,  OR  CHRONIC 
PURULENT  OTITIS  MEDIA,  OR  CHRONIC  SUPPURA- 
TIVE INFLAMMATION   OF  THE  MIDDLE   EAR. 

This  disease  is  one  of  the  most  inijx)rtant  ear  affec- 
tions that  claims  the  attention  of  the  otologist,  and 
is  met  with  very  frequently  among  the  poorer  classes, 
owing  to  neglect  of  treatment,  for  there  is  on  the  part 
of  a  great  many  persons  a  strong  sui>erstition,  as  it 
were,  against  "checking  any  discharge  from  the  ear," 
for  fear  that  some  serious  disease  will  attack  another 
part  of  the  body.  Beside,  the  advice  is  often  given  to 
patients  who  are  suffering  fn)m  this  affection  that  they 
will  "  outgrow "  the  discharge,  so  that,  as  a  result, 
the  surgeon  often  finds  great  destruction  of  the  drum- 
head, a  carious  conditi(m  of  the  ossicles  and  temj)oral 
bone,  and  occasionally  some  intracranial  compliciition. 
Of  two  hundred  and  thirty-four  patients  suffering  from 
chronic  purulent  otitis  media,  large  granulations  or 
polypi  were  found  in  the  middle  ear  or  external  meatus 
in  twenty-four  cases,  the  discharge  being  of  long  dura- 
tion, offensive  in  character,  and  associated  with  more 
or  less  caries  of  the  ossicula  and  walls  of  the  tympanum. 
Among  the  most  frequent  causes,  Ixiside  cold  and  in- 
fluenza, were  s(»arlet  fever,  diphtheria,  whooping-cough, 
measles,  teething,  meningitis,  tuberculosis,  nasopharyn- 
geal catarrh,  and  adenoid  growths. 
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Since  scarlet  fever,  measles,  diphtheria,  and  the  influ- 
enza are  responsible  fur  most  of  the  cases  of  acute  as 
well  as  of  chronic  purulent  otitis  media,  it  is  of  the 
greatest  importance  that  the  ears  should  frequently  be 
examined  during  the  course  of  one  of  these  diseases. 
Prompt  and  early  treatment  will  often  eflTect  a  cure. 
Neglect  of  treatment,  or  **  letting  the  ears  take  care  of 
themselves,"  results,  as  a  rule,  in  chronic  purulent  otitis 
media,  with  caries  of  the  ossicula  and  other  complica- 
tions. 

If  a  free  incision  is  not  made  and  proper  drainage 
from  the  middle  ear  establisheii  in  a  case  in  which 
muco-pus  is  contained  within  the  tyraj)anum,  there  is 
then  great  danger,  especially  in  the  exanthematous  dis- 
eases, that  tlie  acute  inflammation  will  become  chronic. 
The  pus,  not  having  a  frt»e  exit,  forms  caseous  masses  in 
the  attic  and  antrum,  leading  fre(|uently  to  inflammation 
of  the  mastoid  cells. 

Anatomical  Appearances.  The  mucous  membrane  of 
the  middle  ear  l)ocomes  much  thickeneil,  due  to  infil- 
tration with  round  cells,  and  to  enlargement  of  the 
bloofl vessels  and  the  formation  of  new  ones.  The  epi- 
thelium frequently  changes  its  character,  so  that,  instead 
of  being  ciliated,  it  becomes  epidermal,  the  epidermis 
extending  from  the  external  meatus  into  the  tympanum. 
The  mucous  membrane  is  usually  of  a  deep-red  color, 
and  granulations  are  often  found  on  its  surface,  while 
in  the  deeper  layers  the  lymphatic  vessels  are  usually 
enlarged. 

As  a  result  of  chronic  suppuration,  beside  granu- 
lations and  polypi  that  frequently  develop  from  the 
mucous  membrane,  one  notices  connective-tissue  bands 
that  bind  the    drumhead  and  ossicula  to  the  walls  of 
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the  middle  ear.  These  new  formations  are  permanent, 
as  a  rule.  In  some  cases  there  arc  ulcerations  in  the 
middle  ear,  as  well  as  a  carious  condition  of  the  ossicles 
and  tympanic  walls. 

There  may  be  a  small  perforation  of  the  drumhead, 
or  the  loss  of  substance  may  be  so  extensive,  that  a 
mere  rim  of  the  membrana  tympani  remains.  The 
drumhead  may  or  may  not  be  swollen  or  thickened, 
with  hypertrophy  of  tlie  dermal  layer.  There  may 
also  be  cjil(»areous  deposits  between  tlie  layers  or  an 
excessive  development  of  connective  tissue.  After  ces- 
sation of  the  discharge,  the  j)erforation  either  remains 
open  or  else  is  closed  l)y  thin  cicatricial  tissue,  which 
Irequently  adheres  to  the  wall  of  the  middle  ear.  When 
a  rim  of  membrane  remains  in  the  upper  part  of 
the  middle-car  cavity,  the  long  handle  of  the  malleus 
usually  rests  against  the  inner  tympanic  wall.  (See 
Plate  I.,  Fig.  K.)  The  tympanic  end  of  the  Eu- 
stachian tube  is  generally  swollen,  and  the  glands  are 
enlarged,  so  that  frequently  the  calil)re  of  the  tul)e  is 
diminished.  Occasionally,  however,  but  very  infre- 
quently, the  tube  is  dilated. 

Ssrmptoms.  If  there  is  a  free  exit  for  the  pus,  the 
patient  does  not  usually  complain  of  any  pain.  If,  on 
the  other  hand,  there  is  an  obstruction  to  the  escape  of 
pus,  which  is  due  to  the  presence  of  granulations  or 
polypi,  and  if  there  is  C4iries  of  the  temponil  l)one,  not 
only  does  severe  pain  occur,  but  unpleasant  symptoms 
also  are  complained  of,  such  as  oppression  and  a  feeling 
of  fulneas  in  the  head  and  ear.  The  pus  may  be  pre- 
ventedfrom  escaping  on  account  of  a  small  perforation, 
or  there  may  be  inspissated  masses  in  the  tympanum. 
Obstniction  to  the  escape  of  pus  may  also  give  rise  to 
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vertigo,  nausea,  vomiting,  a  staggering  gait,  great  tin- 
nitus, facial  paralysis,  and,  in  extreme  cases,  choked 
disk  and  retinitis.  In  such  cases,  when  free  drainage 
has  been  established  and  all  granulations  have  been 
removed,  these  symptoms  will  disappear,  unless  the 
labyrinth  has  become  involved  or  some  intracranial 
complication  has  developed.  Tinnitus  is  not  usually  so 
troublesome  in  chronic  otorrhoea  as  in  chronic  catarrhal 
otitis  media. 

The  deafness  varies  very  much  in  the  same  individual, 
depending  largely  on  the  amount  of  secretion,  the  extent 
of  the  swelling  of  the  mucous  membrane,  and  also  as  to 
whether  the  Eustiichian  tube  is  patent  or  not.  In  some 
cases,  especially  of  scarlet  fever,  diphtheria,  typhoid 
fever,  and  syphilis,  the  deafness  is  very  great.  This  is 
occasionally  due  to  implication  of  the  labyrinth,  or  to 
the  ossicles  IxMng  bound  down  by  adhesions,  or  to  anchy- 
losis of  the  ossicnla.  As  the  mucous  membrane  is  apt 
to  l)e  more  swollen  during  damp  and  cold  weather,  the 
hearing  is  usually  better  when  the  atmosph(»re  is  warm 
and  dry.  The  deafness  is  sometimes  more  marked  after 
cessation  of  the  discharge,  a  phenomenon  which  is  prob- 
ably due  to  the  fact  that  the  newlv  formed  connective- 
tissue  bands  are  more  tense  after  the  suppuration  has 
ceased,  since  the  hearing  often  is  markedly  improved 
when  the  discharge  reappears  and  the  connective  tissue 
becomes  relaxed. 

Bone-conduction,  as  a  rule,  is  increased  in  chronic 
otorrhoea,  as  shown  by  Weber's  and  Rinn^'s  tests, 
except  when  the  labyrinth  is  implicated. 

Some  wTiters  have  called  attention  to  the  fact  that 
optic  neuritis,  without  any  evidence  of  an  intracranial 
complication,  is  present  in  some  cases  of  chronic  puru- 
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lent  otitis  media.  This  symptom^  when  found,  is  apt 
to  indicate  a  more  serious  condition,  and  to  suggest  the 
advisability  of  an  early  mastoid  operation.  Gruening* 
has  written  an  interesting  paper  on  this  subject. 

Oharacter  and  Amount  of  the  Discharge.  Tiie  secre- 
tion from  the  ear  varies  very  much  in  its  character  and 
amount,  being  thin  and  watery  in  some  cases  and  thick 
and  stringy  in  others.  At  first,  when  tlie  inflammation 
has  become  chronic,  and  before  granulations  or  jK)lypi 
have  formed  or  the  bone  has  l)ecome  necrotic,  the  dis- 
charge is  apt  to  be  yellowish,  laudable  pus.  It  is  usu- 
ally more  copious  in  children  than  in  adults.  In  some 
cases  in  which  there  is  a  nasopharyngeal  catarrh,  there 
are  long  strings  of  mucus,  which  occasionally  have  to 
be  removed  with  forceps  fn)m  the  meatus.  These  cases 
are  often  obstinate  to  treatment.  The  discharge  may 
also  be  of  an  acrid  nature,  so  that  the  external  meatus 
and  auricle  are  apt  to  be  considerably  excoriated. 

When  blood-corpuscles  are  mixed  with  the  discharge, 
it  generally  denotes  the  presence  of  granulations  or 
polypi.  The  discharge  varies  in  color  from  a  light 
yellow  to  a  greenish  hue.  When,  however,  it  is  brown- 
ish and  has  a  fetid  odor,  the  chances  are  strongly  in 
favor  of  the  existence  of  caries  or  necrosis  of  the  middle 
ear  or  antrum,  or  possibly  of  the  mastoid  cells.  A 
profuse  discharge  is  significant  of  mastoid  inflammation. 

Appearances  of  the  External  Auditory  Oanal  and 
Membrana  Tsrmpani. — When  the  ejir  is  examined  with  a 
head-mirror  and  speculum,  more  or  less  secretion  will 
l>e  found  in  the  external  meatus  or  middle  ear,  or  crusts, 
due  to  dried  secretion,  will  be  adherent  to  the  inner  end 
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of  the  canal  or  drumhead.  Wiieu  the  secretion  is  pro- 
fuse, the  dermal  layer  of  the  drumhead  and  external 
auditory  caiial  will  appear  macerated,  on  removal  of 
which  the  parts  beneath  will  have  a  red  and  glistening 
appearance.  One  notices  exostoses  at  times  on  the  walls 
of  the  bony  auditory  canal,  and  the  calibre  of  the  latter 
may  be  considerably  diminished  if  granulations  on  its 
wall  coalesce  and  form  bands.  In  order  to  secure  a  good 
view  of  the  external  meatus  and  drumhead,  it  is  abso- 
lutely necessary,  first  of  all,  to  syringe  the  ear  and  re- 
move all  secretion  and  moisture  by  means  of  absorbent 
cotton  applied  on  an  applicator.  Boric  acid  or  bichlo- 
ride of  mercury  should  be  used  in  the  solution,  or  solu- 
tions containing  lysol  or  formaline.  The  next  step  in 
the  examination,  after  inspecting  the  external  meatus, 
is  to  note  carefully  the  condition  of  the  drumhead,  as 
well  as  the  site  and  extent  of  the  perforation.  The 
latter  is  found  most  frequently  in  the  anterior  inferior 
quadrant,  although  it  is  observed  often  in  the  posterior 
superior  quadrant.  The  perforation  may  l)e  extremely 
small,  or  the  entire  drumhesid  may  be  destmyed,  the 
latter  condition  being  met  with  frequently  in  severe 
cases  of  scarlet  fever  and  diphtheria.  The  hole  is 
usually  round  or  oval,  but  may  be  semilunar,  kidney- 
or  heart-shai)eil.  There  may  be  two  or  even  three 
openings  in  the  same  membrana  tympani,  but  one  per- 
foration is  the  rule.  The  kidney-  or  he»art-shai)ed  or- 
ifice is  found  generally  in  the  lower  part  of  the  drum- 
head, with  the  long  handle  of  the  malleus  dividing  it 
in  the  centre.  When  there  is  considerable  loss  of  sub- 
stance, the  handle  of  the  malleus  will  be  in  contact  with 
the  inner  wall  of  the  tympanum.  In  cases  in  which  the 
j)erforation  is  extremely  small,  a  diagnosis  can  be  made 
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by  having  the  patient  try  the  Valsalvian  method,  when 
a  small  drop  of  pus  will  be  seen  exuding  through 
the  aperture,  or,  by  means  of  the  diagnostic  tube,  the 
surgeon  will  be  able  to  hear  a  perfonition-whistle  when 
the  patient  inflates  the  ear  by  the  Valsalvian  method, 
or  the  surgeon  forces  air  through  by  Politzer's  method 
or  by  catheterization. 

When  the  perforation  is  a  large  one,  the  middle  ear 
appears  of  a  deep-red  color,  except  in  tubercular  cases, 
when  it  is  pale.  As  the  Eustachian  tube  frequently  is 
dilated  in  these  cases,  a  solution  syringed  into  the  ear 
may  pass  (juiU^  readily  into  the  nasopharynx,  hence 
bichloride  of  nu?rcary  should  be  used  cautiously  especi- 
ally in  children.  When  there  is  great  loss  of  substance 
in  the  posterior  half  of  the  membrane,  the  incus  and  the 
incudo-malleal  articulation  come  into  view,  and  oc(Mision- 
ally  the  foramen  rotundum  and  the  stapes  in  the  fora- 
men ovale.  After  cessation  of  the  discharge  tlie  inner 
wall  of  the  tympanum  often  becomes  of  a  whitish-gray 
color.  The  drumhead,  or  wliatever  remains  of  it,  varies 
in  color  from  grayish  to  a  dull  red.  When  there  is  an 
unhealthy  discharge  the  membrana  appears  thickened 
and  the  edges  of  the  perforation  an*  red  and  granular. 
After  cicatrization  has  taken  place,  the  margins  of  the 
orifice  gradually  l>ecome  thinner  and  assume  a  normal 
appearance,  and  frequently  become  attached  to  tlie  inner 
wall  of  the  middle  ear,  in  which  case  the  hearing-power 
usually  is  decreased. 

PERFORATION  IN  SHRAPNELL'S  MEMBRANE. 

A  perforation  in  the  membrana  flaccida  is  occasion- 
ally overlooked,  owing  to  the  fact  that  there  may  lye 
another  perforation  in  the  membrana   vibrans.     It   is 
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most  iniportaDt  to  remember  in  this  connection  that  in 
about  70  per  cent,  of  ail  cases  there  are  certain  folds 
or  reduplications  of  mucous  membrane,  horizontal  in 
position,  in  the  upper  part  of  the  normal  cavity,  which 
interfere   with   the   proper  drainage   of  the   tympanic 
attic.     Beside  these   folds  in  the   neighborhood  of  the 
attic,  there  are  others  irr^ularly  placed  about  the  round 
window  and   stapes,  and  still   others,  but   principally 
striae,  verv  near  the  mastoid  antrum.     There  are  cases 
in  which  great  congestion  and  swelling  of  these  folds 
take  place,  in  which  all  communication  with  the  mas- 
toid cells  is  cut  off.     An  examination  of  such  a  case 
will   reveal   an   otherwise   normal    membrana    vibrans, 
except  that  there  is  great  congestion  in  Shrapnell's  mem- 
brane and  along  the  handle  of  the  malleus.     Such  in- 
flammation   is   observed   occasionally  in    patients   who 
are  in  a  debilitated  condition.    The  pain  is  apt  to  be 
very  severe,  and  follows  a  feeling  of  fulness  in  the  ear. 
The  proper  treatment  consists  in  a  free  incision  along 
the  upper  border  of  the  drumhead  from  the  short 
process  carried  backward  and  sufficiently  deep  to  divide 
the  layer  of  vessels  that  assist  in  forming  the  inner 
manubrial  plexus.     WTien  the  patient  performs  the 
Valsalvian  experiment,   or  the   surgeon   inflates  the 
ear  by  Politzer's  method,  the  air  does  not,  as  a  rule, 
pass  through  a  perforation  in  the  membrana  flaccida. 

The  danger  of  inflammation  in  this  portion  of  the 
drumhead  consists  in  the  fact  that  there  is  great  diffi- 
culty in  draining  the  attic,  and,  as  the  pus  is  likely  to 
decompose  rapidly,  the  result  is  that  caries  of  the  ossi- 
cles is  liable  to  follow,  with  more  or  less  loss  of  hear- 
ing.   Unless  a  free  incision  is  made  at  an  early  date  in 
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the  drum  membrane,  the  inflammation  may  extend  to 
the  antrun)  and  mastoid  cells,  or  a  carious  opening  may 
occur  in  the  thin  plate  of  bone  forming  the  roof,  and 
give  rise  to  an  epidural  abscess  or  to  a  temporo-sphenoidal 
abscess,  as  happened  in  a  case  of  mine,  to  which  refer- 
ence is  made  in  the  chapter  on  Brain  Abscess.  In  a 
certain  number  of  cases,  perforation  of  Shrapnell's  mem- 
brane is  the  result  of  a  general  purulent  otitis  media, 
the  inflammation  having  ceased  in  the  tympanic  cavity, 
but  remaining  obstinate  in  and  about  the  attic.  The 
perforation  may  be  a  small  one  or  the  entire  mem- 
brana  flaccida  may  be  destroyed.  As  a  result,  loss  of 
bony  substance  takes  place,  so  that  a  considerable  por- 
tion of  the  attic  is  disclosed.  Granulations  or  small 
polypi  are  frequently  found  in  this  region.  If  the  dis- 
charge is  checked,  the  movement  of  the  ossicula  is  much 
hampered,  frequently  by  thickening  of  the  folds'  of 
mucous   membrane   and    by   adhesions. 

The  term  otitis  media  purulenta  residua  is  often 
applied  to  a  case  of  chronic  purulent  inflammation  of 
the  middle  ear  when  the  discharge  has  been  arrested 
and  the  drmnhead  is  bound  down  by  adhesions.  The 
perforation  may  not  be  closed  or  it  may  be  filled  in 
with  cicatricial  tissue,  and  is  frequently  adherent  to 
the  inner  wall  of  the  middle  ear. 

Diagnosis.  In  making  a  diagnosis  of  perforation,  it 
is  always  important  to  touch  with  a  probe  the  different 
parts  of  the  drumhead  and  middle  ear,  not  only  to  see 
if  a  carious  spot  can  be  found,  but  also,  when  cicatrices 
of  the  drum  membrane  have  taken  place,  to  determine 
whether  there  is  adherence  of  the  cicatrix  to  the  bony 
wall.  In  this  connection,  Siegle's  otoscope  will  also 
aid  in  determining  this  point.     With  the  probe  the 
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surgeon  can  frequently  decide  whether  there  is  anchy- 
losis of  the  ossicles,  and  whether  the  small  bones  are 
bound  down  by  connective-tissue  bands.  The  disturb- 
ances of  hearing  are  likely  to  be  very  marked  in  such 
cases,  and  especially  when  connective  tissue  is  found 
about  the  fenestrse  rotunda  and  ovalis.  Connective- 
tissue  bands  sometimes  become  calcareous  or  ossified, 
in  which  case  the  degree  of  deafness  becomes  ex- 
treme. 

Prognosis.  The  deafness,  after  cessation  of  the  dis- 
charge, frequently  remains  stationary.  In  other  cases 
the  degree  of  deafness  progresses  steadily,  which  is  due 
to  increased  rigidity  of  the  newly  developed  connective 
tissue,  or  to  anchylosis  of  the  ossicles,  or  possibly  to 
involvement  of  the  labyrinth.  As  long  as  there  is  a 
discharge  from  the  ear  the  patient  should  be  impressed 
with  the  importance  of  having  the  ear  properly  cared 
for,  since  neglect  of  treatment  is  likely  to  lead  to  some 
dangerous  complication.  The  state  of  the  general 
health  is  es|)ecially  to  be  considered  in  reganl  to  the 
pn)gnosis.  The  latter  is  much  more  favorable  when 
the  disease  occurs  in  a  person  of  good  health  than  in 
one  suffering  from  tuberculosis,  syphilis,  the  exanthe- 
matous  diseases,  diphtheria,  typhus  and  typhoid  fevers. 

Unfavorable  symptoms  are  a  profuse  discharge  of 
long  standing,  especially  if  it  has  a  fetid  odor,  con- 
stant pain,  narrowing  of  the  external  meatus,  drooping 
of  the  posterior  upper  wall  of  the  external  auditory 
canal,  a  brownish  discharge  from  the  admixture  of 
blood-corpuscles,  the  presence  of  cheesy  masses  in  the 
discharge,  and  granulations  and  polypi. 

That  tubercular  disease  is  at  times  a  cause  of  chronic 
suppurative  otitis  media  is  clearly  shown  in  the  report 
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of  the  following  case  (Fig.  105):    The  patient,  a  sales- 
man, thirty-five  years  of  age,  had  tubercular  adenitis 


for  eleven  years,  the  left  ear  discharging  for  about  four 
years.  Two  years  previous  to  applying  at  my  clinic  for 
treatment  he  awoke  one  morning  to  find  the  left  side 

18 
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of  the  face  paralyzed.  In  the  interval  there  had  been  a 
slight  improvement,  and  the  paralysis  was  not  so  marked 
as  when  it  first  appeared.  He  had  a  large  number  of 
suppurative  sinuses  which  appeared  to  be  connected 
with  bone.  He  never  had  any  joint  disease  nor  had  he 
suffered  from  vertigo.  An  examination  showed  that  the 
external  meatus  was  considerably  constricted,  and  that 
there  was  a  profuse  discharge.  The  druoihead  was 
almost  destroyed.  The  facial  nerve  had  evidently  been 
involved  within  the  t>Tnpanic  cavity. 

In  chronic  cases  the  following  symptoms  should  make 
one  suspicious  of  tuberculous  infection;  namely,  pain- 
less onset,  extensive  destruction  of  bone,  often  preceded 
by  facial  paralysis,  large  pale  and  flabby  granulations 
in  the  external  auditory  canal.  The  i>erforation  is  usu- 
ally circular  with  thickened,  pale  and  indolent  edges. 

Eschle,  in  1883,  was  the  first  to  find  the  tubercle 
bacillus  in  the  pus  from  the  middle  ear.  It  is  likely 
that  many  cas(\s  of  chronic  disc*harge  from  the  middle 
ear  are  tul)er(*ular.  and  that  we  should  often  find  the  ba- 
cillus in  the  discharge,  if  we  looked  for  it  in  every  case. 
PolitztT  bt^lieves  that  infection  reaches  the  t\Tnpanum 
through  the  tubal  submucosa.  Henrici  considers  the 
bl(H>d  pMith  inftH*ti(m  to  be  the  rule  in  childhood,  and 
bi^lieves  the  primary  infection  to  be  in  the  bone. 

("■oc^ks  and  Dwyer*  have  reported  a  series  of  thirty-t\i'0 
castas  of  children,  ranging  in  age  from  ten  months  to 
fiftwn  years,  in  which  they  found  five  positive  cultures, 
showing.  ai*i»tinling  to  their  estimate,  that  15.6  per  cent, 
of  all  chronic  purulent  otitis  media  cases  in  childhood 
are  tulx^nnilous.    These  authors  have  also  reported  a 

*  CiX'k^i  And  I>w>'«^r:  Journal  of  LAO^M^^I^^cy*  Rhinoloffy  «im1  Otolofcy.  July, 
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new  method  for  isolating  and  cultivating  the  tubercle 
bacillus  from  discharging  ears  and  mastoid  wounds. 

A  boy,  aged  three  and  a  half  months,  was  brought  to 
me  on  January  5,  1916,  with  a  history  of  a  cold  when 
three  weeks  old,  probably  contracted  from  the  attend- 
ing nurse.  The  glands  were  enlarged,  the  left  ear  had 
discharged  for  about  three  weeks  and  there  was  facial 
paralysis  on  the  left  side.  On  January  7,  at  the  New 
York  Eye  and  Ear  Infirmary,  under  chloroform,  I 
removed  large  flabby  granulations  from  the  external 
auditory  canal  and  middle  ear.  The  drumhead  was 
not  visible.  The  mastoid  antrum  was  filled  with  granu- 
lations and  softened  bone.  The  periosteum  was 
adherent  to  the  bone  and  when  separated  from  it 
some  spicute  of  bone  were  pulled  off.  The  bone  over 
an  area  of  f  of  an  inch  around  the  antrum,  above, 
below  and  behind,  was  roughened  and  congested.  The 
bone  was  scraped  and  granulations  were  removed  from 
the  antrum,  and  the  posterior  superior  wall  of  the  canal 
was  cut  away,  the  ossicles  were  removed  and  a  com- 
plete radical  mastoid  operation  was  performed.  The 
ossicles  were  carious.  The  canal  was  packed  with 
gauze,  also  the  mastoid  wound,  the  upper  pK)rtion  first 
being  brought  together  with  Michel  clamps.  The 
patient  did  very  well,  but  the  wound  was  slow  in  healing. 
Large  glands  in  the  neck  were  removed,  and  the  child 
spent  the  summer  in  the  Adirondacks  where  he  im- 
proved very  much  in  general  health.  There  being 
still  granulations  in  the  middle  ear  and  some  carious 
bone,  I  reopened  the  mastoid  wound  in  April,  1917,  and 
scraped  out  flabby  granulations  and  softened  bone,  and 
also  removed  a  large  sequestrum.  The  wound  healed 
up  and  the  child  has  gained  steadily  in  health,  while 
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the  facial  paralysis,  though  present,  b  much  improved. 
An  interesting  fact  in  connection  with  this  case  is 
that  three  babies,  including  this  one,  bom  in  the  same 
hospital  and  attended  by  the  same  nurses,  all  had  tuber- 
cular disease  of  the  middle  ear  and  mastoid.  There 
was  no  historj'  of  tubercular  trouble  in  the  parents  of 
these  children,  and  on  investigation  it  seemed  probable 
that  one  of  the  nurses  communicated  the  tuberculous 
germ  to  each  of  the  children.  Experimental  inocula- 
tion should  be  tried  when  the  tubercle  bacillus  cannot 
be  found  in  the  pus  and  granulations.  The  question  of 
tuberculin  treatment  has  not  as  yet  been  settled;  some 
think  it  of  value  in  tuberculous  disease  of  the  ear  while 
others  consider  it  worthless. 

Treatment.  To  treat  the  ear  properly,  it  is  of  the 
first  importance  (1)  to  remove  tlioroughly  all  secretion 
from  tlie  tymjianum  and  external  meatus ;  (2)  to  estab- 
lish as  perfect  drainage  as  jwssible ;  (3)  to  check  the 
discharge  and  bring  alx)Ut  cicatrization  of  the  perfora- 
tion. One  should,  first  of  all,  syringe  the  ear  with 
water  that  has  previously  been  boiled  or  that  contains 
l)oric  acid  in  solution  (10  grs.  to  .5j),  or  carbolic  acid 
(2  per  cent.),  permanganate  of  potash  (5  i>er  cent.),  or 
aluminium  acetat  (2  to  3  per  cent.),  or  lysol  (1  to  2  per 
cent.),  or  formaline  (20  drops  to  a  pint  of  water),  or 
bichloride  of  mercury  (1  :  5000),  The  latter  is  indicated 
in  all  cases  in  which  the  micro-organisms  are  particularly 
virulent,  especially  in  cases  of  scarlatina,  diphtheria,  or 
influenza.  There  is  one  precaution  that  should  be  taken 
in  regard  to  the  use  of  bichloride  of  mercury  in  chronic 
otorrhoea,  which  is,  that  great  care  should  be  used  in  the 
case  of  children,  and  also  in  all  individuals  in  whom  the 
Eustachian  tube  is  dilated,  for  in  such  instances  the  so- 
lution is  apt  to  enter  the  nasopharynx.  It  is  well,  there- 
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fore,  in  order  to  avoid  this  accident,  to  use  but  little 
force,  and  also  to  incline  the  patient's  head  toward  the 
aflfected  side.    Watery  or  alcoholic  solutions  of  resorcin 
(4  per  cent.)  are  said  to  be  of  much  value  where  the 
secretion  is  mucopurulent  and  stringy.    The  ear  should 
never  be  syringed  forcibly,  for  fear  of  causing  vertigo. 
After  all  secretion  has  been  s>Tinged  out,  the  external 
meatus  and  middle  ear  should  be  dried  as  thoroughly  aa 
possible  by  means  of  absorbent  cotton  on  a  cotton-holder. 
The  cotton  should  gently  be  pushed  down  to  the  mem- 
brana  tympani  and  rotated,  in  order  to  absorb  tlic  secre- 
tion.    When  tlic  perforation  is  large,  the  purulent  dis- 
charge can  be  frequently  forced  out  of  the  middle  ear  by 
means  of  PoHtzer's  metliod  of  inflation,  or  bv  the  use  of 
the  catheter,  or  it  can  be  removed  through  exhaustion 
of  air  by  means  of  Siegle's  otoscope  with  masseur  at- 
tached.    Another  method  consists  in  forcing  a  stream 
of  water,  contiiining  common  salt  or  boric  acid  (grs.  x 
to  sj),  through  the  Eustachian  catheter  and  middle  ear, 
especially  if  there  are  aceumuhitions  of  caseous  or  choles- 
teatomatous  masses  in  the  tympanic  cavity.     The  syr- 
inge should  be  attaelied  to  the  catheter  by  means  of  soft- 
rubber  tubing. 

When  the  discharge  is  profuse*,  the  ciir  should  be 
syringed  or  douched  at  leitst  three  or  four  times  a  day ; 
other wis(j,  less  often.  It  is  difficult  for  a  patient  to 
syringe  his  own  ear  Siitisfactorily.  When  entrusted 
with  a  syringe,  the  best  one  is  a  soft-rubber  bulb-syringe 

(Fig.  70.) 

After  thorough  removal  of  all  s(»cretion,  the  next  step 
in  the  treatment  consists  in  the  instilhition  of  astringent 
solutions  ccmtaining  either  zinc  sulpliate,  co])per  sul- 
phate, or  lead  acetate,  three  to  eight  grains  to  tlie  ounce 
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of  water,  with  the  addition  of  a  drachm  of  glycerin,  or 
Burow's  solution  may  be  used.  The  solution  should 
always  be  wanned  first,  as  cold  is  apt  to  cause  pain  or 
dizziness.  When  the  perforation  is  small,  the  solution 
will  frequently  not  enter  the  tympanum  unless  the  head 
is  held  to  one  side  and  the  ear  is  inflated  bv  the  Val- 
salvian  or  Politzer  method,  thus  allowing  the  fluid  to 
pass  in  when  the  air-bubbles  escape.  As  thorough 
drainage  is  essential,  it  is  much  better,  when  the  per- 
foration is  small  and  the  discharge  profuse,  to  enlarge 
the  orifice  by  incising  it.  When  this  has  been  done, 
solutions  can  more  thoroughly  be  applied  to  the  middle 
ear.  A  solution  that  is  es[K»cially  beneficial  in  uncom- 
plicated cases  is  one  containing — 

1^,  Acid,  boric,  gr.  xv ; 

Zinc,  sulph.,  t  .  ^^'  ^'*U  l 

Glycerin.,  ^  ,^j ; 

AqiicT.,  '.      \  5J. — M. 

The  solution  should  be  inHtilled  into  the  ear  several 
times  a  day.  When  zinc  sulpluite  does  not  check 
the  discharge,  then  cx)pper  or  leacl  should  be  substi- 
tuted. If  the  perforation  is  large,  and  the  surgeon 
can  see  the  puticMit  frequently,  the  so-called,  dry  treat- 
ment is  irenerallv  nuieii  more  satisfactory  than  the 
use  of  drops.  Frequent  syringing  of  the  ear  often 
keeps  up  the  discharge  in  many  cases,  so  that  it  becomes 
necessary  to  resort  to  the  so-called  dry  method,  which 
consists  in  the  insufflation  of  boric  acid  or  sonu?  other 
powder  into  the  middle  ear,  after  the  secretion  has  first 
been  most  carefully  removed  by  sjTinging  and  the 
canal  dried  by  absorbent  cotton  on  an  applicator. 
Finely  powdered  boric  acid  should  be  blown  through  a 
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speculum  into  the  middle  ear  by  means  of  a  powder- 
blower.  The  powder  should  never  be  packed  in,  as 
was  formerly  done,  for  fear  of  preventing  the  escape 
of  the  pus,  and  thus  inducing  septicaemia.  Besides 
boric  acid,  other  powders  are  frequently  used,  such  as 
iodoform,  especially  in  cases  of  caries  or  syphilitic 
disease,  or  boric  acid  and  iodoform  mixed  in  equal 
parts,  or  equal  parts  of  boric  acid  and  zinc  oxide,  or 
xeroform.  lodol  is  sometimes  substituted  for  iodoform, 
but  it  is  not  as  efficient  in  its  action.  Other  powders 
sometimes  used  are  aristol,  europhen,  and  orthoform. 
The  ear  "should  be  cleansed  and  the  powder  insufflated 
once  a  day,  and  less  frequently  as  the  discharge  becomes 
diminished  in  quantity.  Occasionally,  after  several 
insufflations  of  powder,  the  discharge  ceases.  The  dry 
treatment  is  not  indicated,  as  a  rule,  when  there  is 
considerable  mucus  oHwKjjifn  the  perforation  is  small. 
After  the  canal  has  been  filled  with  powder,  a  piece  of 
sterile  absorbent  (;ottonsshould  be  placed  in  the  meatus. 
When  granula^fons  have  formed  and  the  mucous 
membrane  is  considerably  swollen,  great  benefit  will 
follow  the  inHtillatioi;,  of  alcohol  into  the  canal.  Being 
a  stimulant  as  well  as  an  antiseptic;,  its  use  is  indicated 
particularly  in  cases  in  which  the  discharge  contains 
cheesy  masses.  Soft  granulations  shrivel  and  fre- 
quently disappear,  while  the  alcohol  forees  its  vvay  into 
the  various  bonv  cavities.  Pure  alcohol  should  not  be 
used  where  there  is  acute  congestion  or  symptoms 
of  mastoid  tenderness ;  as  it  frecjuently  causes  severe 
pain,  it  should  always  be  diluted  with  water  at  first,  and 
gradually  increased  to  its  full  strength.  The  alcohol 
drops  should  l>e  used  at  first  two  or  three  times  a  day, 
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and  less  often  as  the  discharge  becomes  less.  It  is 
well  to  combine  boric  acid  with  the  alcohol  in  the 
proportion  of  grs.  xv  to  5  j-  When  the  secretion  has  a 
bad  odor,  iodoform  or  iodol  should  be  substituted  for 
the  boric  acid.  It  is  generally  considered  best  not  to 
carry  out  this  method  of  treatment  when  caries  exists. 
In  cases  in  which  there  is  a  swollen  condition  of  the 
mucous  membrane,  nitrate  of  silver  (grs.  x-xx  to  water 
5i)  is  sometimes  used  to  advantage.  The  secretion  in 
the  ear  should  be  removed  first  by  s>Tinging,  and  then 
application  made  to  the  middle  ear  by  means  of  cotton 
on  an  applicator.  The  contraindications  to  its  use 
are  the  presence  of  lar^o  gnuiulatioiis,  a  small  perfora- 
tion of  the  dnimlioad,  and  caries  of  the  toni[K)ral  bone. 
To  prevent  the  discoloration  of  the  skin  of  the  meatus 
which  is  likely  to  follow  its  use,  the  surgeon  should 
make  an  application  of  a  s<:>lution  of  iodide  of  potash  to 
the  walls  of  the  canal. 

A  s(^)lnti()n  of  ar^yrol  (25  per  cent.)  may  he  used  to 
advantage  in  s<^mc  cases. 

Urban tschitsch  has  had  excellent  results  from  the 
use  of  thigenol  in  the  proportion  of  thigenol  2  to  4 
parts,  glycerin  and  alcohol  10  parts  each.  He  claims  to 
have  cnred  cases  of  chronic  otorrhoea  where  other  meth- 
ods of  treatment  have  failed.  He  also  combines  thige- 
nol with  boric  acid  in  the  proportion  of  1-10. 

It  is  impossible,  however,  to  tell  at  a  first  examina- 
tion just  what  plan  of  treatment  should  be  followed. 
After  trying  the  dry  method,  a  change  to  the  instillation 
of  astringent  solutions  or  of  alcohol  will  frequently  bring 
about  excellent  results,  and  vice  veraa. 

Autogenous  vaccines  have   been    used,  and   I   have 
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found  them  of  benefit  in  some  cases.  Dr.  Nagle/  of 
Boston,  has  reported  seventy  cases  of  chronic  purulent 
otitis  media  treated  during  the  previous  four  years  by 
autogenous  vaccines.  In  many  of  them  the  radical 
operation  had  been  advised.  Of  this  number,  sixty 
have  remained  dry,  five  failed  to  continue  treatment, 
two  have  recurred,  and  three  are  still  under  treatment. 
The  writer  siiys :  *^  It  is  al)solutely  necessary,  in  onler 
to  get  good  results  in  the  vaccine  treatment  of  chronic 
suppurative  ears,  to  iiave  an  active  vaccine,  to  secure  the 
correct  dosjige,  an<l  it  is  essential  tiiat  the  j)eriod  of  time 
that  elapses  between  injec^tions  must  be  so  regulated  that 
the  i)ower  of  resistance  shall  be  raised  each  time.  These 
three  important  factors  must  all  be  secureil  by  exj>eri- 
ment.  No  definite  rule  can  l)e  given  about  them."  The 
vaccine  is  made  from  ])us  which  is  forced  out  into  the 
aural  canal  by  cat heteri zing.  The  initial  dose  is  usually 
one-tenth  of  a  cubic  centimeter,  increasing  gradually  to 
a  full  cubic  centimeter,  and  continuing  with  this  dose  if 
there  has  been  marked  improvement.  Sometimes  it  is 
necessary  to  inen'ase  the  dose  to  2  c.c.  before  there  is 
any  improvement.  The  injections  are  given  by  Dr. 
Nagle  in  the  arm,  and  the  best  results  have  been  ob- 
tainecl  by  giving  the  patient  injections  at  intervals  of 
three  or  four  days. 

Various  writers  have  reported  favorable  results  from 
the  use  of  vaccines,  and  the  author  feels  that  this  form 
of  treatment  is  well  worth  further  investigation.  Autog- 
enous vaccines  would  seem  to  be  the  ideal  method  of 
administration  and  in  acute  cases  should  be  used  as 
early  as  possible.     Stock  vaccines  have  given  good 

'  Dr.  Evelyn  Wyman  Nagle,  The  Varrino  Treatment  of  Suppurative  Otitis 
Media,  Ninth  International  OtoloKical  Coiifp-OM,  Boston,  Mass.,  Aug.  12,  1012. 
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results  and  some  otologists  have  been  successful  in  the 
use  of  a  mixed  commercial  vaccine. 

The  Wick  Treatment.  This  method  consists  in  the 
introduction  of  a  strip  of  boric  acid  or  iixloform  gauze, 
or  a  long,  wick-shaped  piece  of  absorbent  cotton,  into 
the  external  auditory  canal  down  to  the  perforation  in 
the  drumhead.  The  gauze  or  cotton-wick  should  be 
changed  several  times  during  the  day  if  saturated  with 
discharge.  It  is  obviously  necessary  to  syringe  away 
all  secretion  and  to  dry  the  canal  and  middle  ear,  if 
possible,  before  introducing  the  gauze  or  cotton-wick. 

When  granulations  spring  from  the  drum  membrane 
or  the  cavity  of  the  middle  ear,  which  do  not  shrivel 
up  under  the  alcohol  or  dry  method  of  treatment,  and 
especially  in  cases  in  whicli  the  mucous  membrane  of 
the  tympanum  is  studded  with  numerous  excrescences 
which  give  it  a  granular  appearance,  it  then  becomes 
advisable  to  destrov  these  ijraimlations  bv  means  of 
caustics  or  by  the  gal va no-cautery,  or  by  scraping  them 
away  with  a  sharp  spoon  or  curette. 

Caustics  should  not  be  applied  except  in  those  cases 
in  which  the  granulations  can  easily  be  seen,  while 
great  care  should  be  exercised  not  to  touch  the  external 
meatus  with  the  caustic  solution.  The  application  of 
liq.  ferri  sesquichloridi  is  sufficient  in  some  instances 
to  cause  the  granulations  to  disappear.  The  solution 
should  not  be  used  again  until  the  eschar  has  come 
awav. 

Nitrate  of  silver  or  chromic  acid,  fused  on  the  end 
of  a  probe,  is  indicated  in  some  cases,  and  particularly 
the  acid,  which  penetrates  more  deeply  into  the  tissues, 
but  which  causes  more  pain.  Trichloracetic  acid  is  also 
very  effective.    An  applicator  tipped  with  cotton  should 
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be  dipped  in  a  concentrated  solution  of  the  acid,  any 
excess  being  first  removed,  and  then  applied  to  the 
granulation.  Before  touching  a  granulation  with  chromic 
or  trichloracetic  acid  the  mucous  membrane  should  be 
swabbed  with  a  4  per  cent,  solution  of  cocaine.  After 
cauterizing  a  granulation  it  is  well  to  insufflate  with  a 
powder-blower  some  boric  acid  powder,  xeroform,  or 
equal  parts  of  boracic  acid  and  orthoform. 


i^ 


Fig.  106. 
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Politzer'a  sharp  Bpoons. 

Some  surgeons  prefer  the  galvano-cautery.  It  gives 
rise  to  more  pain  at  the  time  of  its  application,  but  the 
granulations  are  destroyed  more  thoroughly,  while  there 
is  usually  no  reaction.  Scraping  the  granulations  away 
with  a  sharp  spoon  (see  Fig.  106)  is  one  of  the  best 
methods,  and  instruments  of  different  sizes  and  shapes 
have  been  devised  for  removing  not  only  granulations 
on  the  drumhead  or  tympanic  walls,  but  also  those  on 
the  ossicles  and  in  the  attic.  The  cutting  and  punch 
forceps  (P^ig.  107)  will  also  be  found  very  useful.  The 
walls,  when  carious,  may  also  be  scraped  at  the  same 
time,  a  procedure  which  often  hastens  the  cure. 

When  the  perforatum  is  in  ShrapneWs  meinhrane,  the 
first  indication  for  treatment  is  to  drain  the  attic;  and 
if  the  perforation  is  a  small  one  it  should  be  enlarged. 
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so  as  to  enable  the  surgeon  to  wash  out  the  attic  and 
Prussak's  space  with  a  canula  and  middle-ear  syringe 
(Fig.  108).    For  this  purpose,  a  1:  5000  bichloride  solu- 


FiG.  107. 


1.  Berthold's  poljrpus  scissors.     2.  Hart  nmnn's  polypus  forceps.     3.  Hart- 
mann's  foreign  body  forceps.     4.  Gruenwald-Citelli  iM>lypus  forceps. 


Fig.  108. 


Blake's  middle-ear  syringe. 


tion  is  the  best,  or  a  solution  containing  carbolic  acid. 
After  thorough  removal  of  all  secretion  or  caseous 
masses,  astringent  solutions  containing  zinc,  copper,  or 
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lead,  should  be  injected  into  the  attic  by  means  of  the 
middle-ear  syringe,  or  alcohol  and  boric  acid,  or  alcohol 
and  iodoform,  should  be  substituted  according  to  the 
indications.  Finely  powdered  boric  acid  is  sometimes 
insufflated  through  a  slender  canula. 

But  httle  force  should  be  used  in  sjTuiging.  as  the 
patient  is  likely  to  complain  of  considerable  vertigo. 
The  apparatus  (Fig.  109)  devised  by  the  late  Dr.  J. 


Fig.   im. 


Hewitt  is  an  admirable  one  for  washing  out  the  attic, 
and  especially  so  after  removal  of  the  ossicles.  The 
tubes  arc  of  glass  and  can  readily  be  kept  clean. 

If  after  several  weeks'  treatment  by  means  of  instilla- 
tion of  drops  and  theuseof  powders  the  discharge  remains 
uncluuiged  and  the  odor  is  fetid,  the  surgeon  should 
then  remove  the  carious  ossicles  an<!  scrape  the  attic.  It 
is  in  the  surgical  treatment  of  these  cases,  in  which  the 
suppuration  is  kept  up  by  a  carious  condition  in  the 
upper  portion  of  the  middle  car  and  the  antro-attic  and 
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walls  of  the  middle  ear,  that  one  is  apt  to  obtain  very 
brilliant  results.  When  the  suppuration  is  limited  to 
the  upper  portion  of  the  tympanum,  a  cure  can  un- 
doubtedly be  effected  in  a  certain  number  of  cases  by 
excision  of  the  carious  ossicles  and  by  scraping  and 
curetting  the  attic.  In  most  instances  an  improvement 
in  the  hearing  follows. 

There  are,  however,  a  large  number  of  cases  of  long- 
standing suppuration  where  removal  of  the  ossicles  does 
not  go  far  enough,  and  where  it  is  much  better  to  cut 
down  on  the  antrum  from  behind  the  auricle  and  per- 
forate the  bone  with  chisels  and  mallet.  (See  Schwartze- 
Stacke  operation.)  Besides  excising  carious  ossicles, 
one  can  by  this  means  reach  the  antrum  much  more 
readilv,  and  thus  remove  anv  cholesteatomatous 
matter,  which  so  often  collects  in  this  cavity. 

After  such  an  operation,  viz.,  excision  of  the  ossicles, 
the  discharge  does  not  cease  at  once  in  the  majority  of 
cases.  It  is  usually  necessary  to  continue  the  treatment 
previously  described — namely,  washing  out  the  attic  with 
the  middle-ear  syringe  and  using  solutions  and  powders — 
before  a  complete  cure  is  established. 

The  operation  of  removal  of  the  liammer  and  incus 
is  indicated  not  only  in  cases  of  perforation  of  Shrap- 
nell's  membrane,  in  which  the  secretion  has  persisted  in 
spite  of  long-continued  antiseptic  treatment,  but  also  in 
those  cases  of  chronic  otorrhcra  in  which  there  is  but  a 
rim  of  membrane  left  in  the  npper  part  of  the  tympanic 
cavity,  and  in  which  there  is  evidently  some  obstruction 
to  the  escape  of  the  pus,  whi(4i,  becoming  stiiguant  in 
the  attic,  ciuises  caries  of  the  ossicula  and  attic  walls. 

The  author  believes  that  ossicuIect^)niy  is  limited  to 
cases  in  which  the  disease  is  of  a  mild  nature  and  con- 
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fined  to  the  attic  and  tympanum.  When  the  discharge 
contains  cholesteatomatous  masses  he  believes  that 
removal  of  the  ossicles  is  inadequate  and  that  the 
Schwartze-Stacke  operation  is  demanded  in  order  to 
prevent  a  possible  cerebral  complication. 

Operation  of  Ossiculectomy.  The  external  auditory 
canal  should  first  be  syringed  with  a  bichloride  solution 
1 :  5000,  and  after\\' ard  carefully  dried  with  absorbent 
cotton  applied  on  a  cotton-holder.  All  instruments  used 
should  be  thoroughly  sterilized.  As  the  operation  is  a 
painful  one,  it  is  usually  best  to  ancesthetize  the  patient, 
although  in  some  adults  who  are  not  of  a  nervous 
temperament  cocaine  may  be  applied  locally. 

Another  method  of  producing  local  anaesthesia  is  to 
inject  one-quarter  to  one-half  of  a  1  per  cent,  solution 
of  cocaine  to  which  has  been  added  ten  drops  of  a  1  to 
1000  adrenalin  solution  to  each  fluidounce.  The  needle 
is  inserted  in  the  superior  wall  of  the  external  auditory 
canal  at  a  point  where  the  cartilaginous  portion  of  the 
canal  meets  the  osseous,  and  the  solution  is  gently 
forced  along  the  canal  wall  toward  the  middle  ear. 

The  author  prefers  general  anaesthesia  in  these  cases, 
as  he  has  seen  alarming  symptoms  follow  in  some  cases 
where  cocaine  has  been  used.  In  one  case  which  came 
under  his  observation,  in  which  a  few  drops  of  a  10 
per  cent,  solution  was  applied  to  the  middle  ear,  the 
patient,  a  woman,  inmiediately  collapsed,  and  her 
pulse  became  very  weak,  so  that  the  operation  had  to 
be  abandoned.  Stimulants  were  administered  and  it 
was  three  hours  before  she  was  out  of  danger. 

An  incision  should  be  made  in  the  drumhead  along  its 
upper  border,  close  to  the  bony  wall,  and  the  attach- 
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Fig.  110. 


Fig.  111. 


Politw»r'B  forocpa. 


ments  of  the  malleus,  the  liga- 
ments, and  the  tensor  t\Tnpani 
muscle  carefully  divided  with  a 
knife,  as  representt^l  in  Fig.  110. 
Tliere  is  usually  considerable  hem- 
orrhage, which  impedes  the  prog- 
ress of  the  operation.  S;yTinging 
with  hot  water  will  .frequently 
control  this.  If  not,  the  canal 
should  be  plugged  with  strips  of 
sterile  gauze  soaked  in  adrenalin 
solution  (1-1000)  and  the  opera- 
tion suspended  for  a  few  mo- 
ments. The  blood  should  be 
Author's  knife  for  incising  ^^^  ^^,^^.  frequently  with  ab- 

the  membrana  tympam  and  *^  %.  ~\  *. 

for  dividing  adheeiona.  SOrbeut  COtton  On  COttOn-holderS, 
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SO  that  the  surgeon  can  see  the  different  steps  of  the 
operation.  The  head  of  the  malleus  should  be  disarticu- 
lated from  the  incus  and  then  seized  with  a  pair  of 
forceps  (see  Fig.  Ill)  and  removed. 

When  there  are  adhesions  these  should  be  divided 
before  attempting  to  extract  the  hammer.  To  remove 
the  incus  is  a  more  difficult  matter.  If  the  long  process 
can  be  seen,  it  should  be  seized  with  a  pair  of  forceps, 
after  the  connection  between  the  incus  and  stapes  has 
been  divided  by  a  knife.  When  this  is  impossible,  an 
incus-hook  should  be  carefully  introduced  in  the  upper 

Fig.  112. 


Hewitt's  incus-hook. 

part  of  the  tympanic  cavity  behind  the  incus,  and  the 
latter  pulled  downward  and  forward.  An  instrument 
that  is  well  adapted  for  this  purpose  is  the  incus-hook 
devised  by  the  late  Dr.  J.  Hewitt,  shown  in  Fig.  112. 
The  hook  is  passed  upward  behind  the  incus,  and  then 
brought  directly  outward  and  downward.  The  incus  is 
more  apt  to  be  carious  than  the  malleus,  and  frequently 
the  incus  cannot  be  found.  After  excision  of  the  ossicles, 
the  attic  should  be  curetted  to  remove  all  granulation- 
tissue,  great  care  being  taken  not  to  injure  the  facial 
nerve.  The  external  meatus  should  then  be  syringed 
with  a  bichloride  solution  and  dried  with  cotton  on 
19 
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an  applicator,  and  then  a  strip  of  iodoform  gauze 
should  be  pu»he<l  domi  to  the  middle  ear  and  a  piece 
of  sterile  cotton  inserted  in  the  meatus.  A  pad  of 
gauze  covere<l  by  absorbent  cotton  should  be  laid 
over  tile  ear  and  a  bandage  applied.  In  the  after-treat- 
ment alcohol  drops  are  often  used  or  powders  insufSated, 


especially  boric  acid  or  aristol.  The  author  advises 
great  caution  in  curetting  the  attic.  In  cases  in  which, 
by  the  careful  use  of  the  probe,  exposure  of  the  dura  ia 
diagnosticated  or  even  suspected,  curettage  of  the 
attic  through  the  external  meatus  is  contraindicated  and 
the  Schwa rtze-Stacke  operation  should  be  performed. 
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Besides  removal  of  the  carious  ossicles  and  scraping 
of  the  tympanic  cavity,  it  is  advisable  in  some  cases  in 
which  there  is  caries  of  the  bony  wall  just  above  and 
^  bordering  on  the  perforation  in  Shrapnell's  membrane, 
to  remove  the  diseased  bone  with  a  sharp  spoon  or  by 
means  of  forceps  or  an  osteotome  especially  designed  for 
this  purpose.     (See  Fig.  113.) 

ATTENTION  TO  THE  GENERAL  HEALTH. 

When  the  discharge  from  the  middle  ear  has  been 
checked  (in  cases  of  chronic  suppurative  otitis  media), 
a  child  previously  pale  and  anaemic  often  assumes  a 
healthy  appearance,  so  that  it  is  imjwrtant  first  of  all 
to  arrest  the  discharge,  and  particularly  to  remove  all 
caseous  masses,  which,  if  absorbed,  may  lead  to  tuber- 
culosis. I  have  seen  the  health  of  a  tuberculous  patient 
greatly  impn)ved  after  the  removal  of  softened  bone 
and  cheesy  masses  from  the  mastoid  cavity.  It  becomes 
the  duty  of  the  aural  surgeon  not  only  to  arrest  the 
discharge  and  to  improve  the  hearing,  but  also  to  in- 
quire most  carefully  about  the  patient's  general  health. 
Errors  of  digestion  should  be  corrected.  Strumous 
children  should  be  given  cod-liver  oil,  syrup  of  the 
hypophosphites,  or  syrup  of  the  iodide  of  iron.  Many 
patients  suffering  from  chronic  otorrhoea  are  broken 
down  in  health  or  are  sufferers  from  tuberculosis  or 
syphilis.  Change  of  climate  is  often  desirable,  especially 
for  those  afflicted  with  nasal  catarrh. 

The  surgeon  should  never  fail  to  examine  carefully 
the  nasopharynx,  especially  in  children,  to  see  if  there 
are  adenoid  growths  or  enlarged  tonsils. 

Proper  treatment  of  the  nares  and  nasopharj^nx  is 
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indicated  in  all  cases  whenever  required,  by  means  of 
sprays,  by  the  removal  of  spurs  on  the  septum,  etc. 
(See  chapter  on  Nasal  Diseases.) 

ARTinaAL  MEMBRANA  TYMPAKI. 

Yearsley,  in  1848,  recommended  the  application  of  a 
ball  of  cotton  to  a  drumhead  that  had  been  partially 
destroyed,  for  the  improvement  of  the  hearing-distance, 
while  in  1852,  Toynbee  gave  to  the  profession  the  arti- 
ficial drum  membrane  which  bears  his  name  (see  Fig. 
114).    It  consists  of  a  round  disk  of  thin  rubber  about 


Fig.  114. 


Fi(i.  115. 


I 


d 


Toynbcc's  artificial  drum 
membrane.' 


Artificial  mcmbrana  tympani  for 
use    in    practice  among    the   poor. 

(POLITZER.) 


6  mm.  in  diameter,  attached  at  the  c*entre  to  a  piece  of 
wire,  by  means  of  which  the  artificial  drum  membrane 
can  be  introduced  into  the  canal  and  properly  applied. 
Politzer  has  de\ised  another  form  of  membrane,  con- 
sisting of  a  pie(!e  of  rubber  1  cm.  long,  which  is  cut 
from  the  side  of  an  india-rubl)er  tube  2-3  mm.  in 
thickness.  The  lower  end,  being  perforated,  is  fixed  to 
a  moderately  strong  wire  (see  Fig.  115).    This  appli- 
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ance,  being  inexpensive,  is  especially  adapted  for  use 
among  the  poor. 

A  very  simple  device  for  improving  the  hearing  con- 
sists of  a  piece  of  rubber  tubing,  which  should  be  cut 
off  to  correspond  to  the  length  of  the  external  auditory 
canal,  and  so  rounded  at  the  inner  extremity  as  to  rest 
against  the  remnant  of  the  drumhead. 

Hassenstein  has  invented  a  pair  of  forceps  for  grasp- 
ing a  finely  rolled,  wick-shaped  piece  of  wadding. 

Ch.  Delstimche  uses  a  ball  or  roll  of  cotton  which 
has  been  twisted  alx)iit  a  thin  wire,  and  which  the 
patient  can  be  taught  to  make  for  himself.  Toynbee's 
membrane  is  seldom  used  at  the  present  day,  as  its 
application  causes  irritation  of  the  external  meatus  and 
of  the  drumhead,  and,  besides,  patients  often  complain 
of  a  disagreeable  noise  in  the  oar  while  talking  or  eat- 
ing. The  cotton  ball  or  wick,  on  the  other  hand,  can 
be  used  even  when  there  is  slijrht  moisture,  as  this  will 
be  absorbed  by  the  wadding.  Borated  cotton,  or  cotton 
soaked  in  astringent  solutions,  or  smeared  over  with 
vaseline,  may  be  used  according  to  the  condition  of  the 
middle  ear. 

The  patient  should  be  instructed  by  the  surgeon  to 
introduce  the  artificial  membrane  by  means  of  Hassen- 
stein's  forceps,  or  other  instruments  adapted  for  the 
purpose,  and  he  will  soon  Iwcome  very  proficient  in 
applying  the  menil)rane  to  the  exact  spot  at  which 
the  hearing  is  improved. 

The  first  application  of  an  artificial  membrane  may 
not  be  followed  l)y  irapmvement,  so  that  the  surgeon 
should  make  several  attempts  before  deciding  as  to 
whether  it  is  indicated  or  not. 

Different  views  have  been  expressed  by  surgeons  as 
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to  the  mode  of  action  of  the  artificial  membrane,  some- 
holding  that  it  is  simply  necessary  to  close  the  perfora- 
tion, while  others  believe  the  improvement  in  hearing 
to  be  due  to  the  pressure  exerted  against  the  remnant 
of  the  drumhead  and  ossicles.  The  latter  view  is  prob- 
ably the  correct  one,  as  improvement  in  the  hearing 
often  follows  when  pressure  is  made  just  over  the  stapes. 
The  artificial  membrane  should  be  tried  in  all  cases  in 
which  local  treatment  has  faile<l  to  improve  the  hearing- 
distance.  It  should  never  be  used  in  the  case  of  children 
or  when  there  is  much  if  any  discharge.  It  is  contra- 
indicated  when  it  causes  irritation  or  inflammation  or 
dizziness. 

As  the  artificial  drum  membrane  is  liable  to  cause  a 
certain  amount  of  irritation,  it  should  be  applied  and 
left  in  Hitu  for  an  hour  or  so  at  first,  and  the  time 
gradually  increased  each  day.  The  cotton  should  be 
changed  as  often  as  it  becomes  saturated  with  dischai^e ; 
in  such  cases  the  ear  should  be  syringed  and  dried 
before  it  is  reapplied.  After  the  patient  has  learned  the 
mode  of  application  of  the  membrane  he  will  be  able  to 
change  it  frequently  himself.  It  is  often  advisable  for 
him  to  do  this  each  dav. 

A  patient  was  sent  to  me  a  short  time  ago,  suffering 
from  vertigo  and  symptoms  suggestive  of  an  intracranial 
complication.  On  examining  the  ears  I  removed  an 
artificial  ear-drum,  such  as  is  usually  advertised  in  the 
daily  papers,  from  each  ear.  The  patient  had  a  chronic 
otorrhoea,  and  the  retained  secretion  in  the  middle  ears 
had  caused  all  the  symptoms.  As  the  patient  heard 
very  well  with  these  aids  to  hearing,  she  was  very  loath 
to  have  them  removed.  In  two  days  after  they  had 
been  taken  out,  so  that  the  pus  could  escaj)e  from  the 
canals,  all  unfavorable  symptoms  had  disappeared. 
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In  a  case  of  perforation  of  the  drumhead,  cicatri- 
zation of  the  same  may  at  times  be  brought  about 
by  touching  the  edges  with  nitrate  of  silver  fused  on 
the  end  of  a  probe,  or  by  scarification  of  the  drum 
membrane,  while  incisions  made  near  the  opening 
occasionally  produce  a  similar  result.  Another  pro- 
cedure (Blake)  consists  in  the  application  of  a  disk  of 
paper  a  little  larger  than  the  perforation  to  be  covered. 
Ordinary  writing-paper  is  used  for  this  purpose,  be- 
cause (1)  any  desirwl  thickness  can  easily  be  procured, 
and  (2)  the  sizing  used  in  finishing  the  paper  when 
moistened  is  sticky  enough  to  make  the  paper  adhere 
to  the  membrana  tympani.  Such  a  disk  is  best  intro- 
duced by  means  of  a  probe  tipjxjd  with  cotton  and 
dipped  in  water,  so  that  the  paper  adheres  to  the  moist- 
ened cotton  until  it  comes  in  contact  with  the  mem- 
brana tympani.  The  disk  of  paper  should  then  be 
pressed  firmly  into  position  by  a  cotton-holder  tipped 
with  dry  cotton.  The  paper  dressing  is  useful  in  only 
a  limited  number  of  cases,  viz.,  those  in  which  the  per- 
foration is  small,  and  the  inflammation  has  subsided, 
and  there  has  been  cessation  of  the  discharge,  the  ex- 
ternal surface  of  the  drumhead  having  resumed  a  normal 
condition.  It  may  also  be  applied  to  advantage  in  cases 
of  rupture  or  mechanical  injury,  the  paper  dressing  keep- 
ing the  edges  of  the  wound  in  apposition.  Such  a  disk 
of  paper  will  remain  in  situ  until  either  the  perforation 
(a  small  one)  l)ecomes  closed,  or  until  slight  discharge 
from  an  inflammatory  process  washes  it  away. 

I  have  lately  had  marked  success  in  closing  even  large 
perforations  by  cauterizing  the  edges  with  a  concentrated 
solution  of  trichloracetic  acid,  as  advocated  by  Okuneff, 
Gomperz,  Politzer,  and  others.    A  piece  of  cotton  soaked 
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in  a  4  per  cent,  solution  of  cocaine  is  inserted  in  the  per- 
foration and  allowed  to  remain  for  ten  minutes.  A  cotton 
carrier,  with  a  small  piece  of  absorbent  cotton  wrapped 
around  the  end,  is  then  dipped  in  the  acid,  and  any  excess 
removed  by  means  of  dry  cotton.  The  edges  of  the  per- 
foration are  touched  with  the  acid  and  a  white  eschar  is 
seen  to  form.  Boracic  acid  powder  is  then  insuflBated. 
According  to  Gomperz,  the  "  cauterizations  should  be  re- 
peated at  intervals  of  from  four  to  eightdays;  thenumber 
of  applications  varies  according  to  the  size  of  the  perfo- 
ration, and  is  generally  from  three  to  fifteen."  The 
following  case  shows  what  can  be  accomplished  by  this 
method,  although  the  treatment  extended  over  several 
months.  The  patient,  thirty  years  of  age,  accidentally 
punctured  her  drum  membrane  with  a  hairpin.  When 
she  came  to  me  she  had  acute  suppurative  otitis  media. 
The  discharge  was  arrested  by  the  insuflBation  of 
powders  but  there  remained  a  large  perforation 
involving  the  posterior  inferior  quadrant  of  the  drum- 
head. As  the  perforation  did  not  show  any  ten- 
dency to  heal  under  the  use  of  silver  nitrate  or  the 
paper  disk,  I  made  applications  of  trichloracetic  acid, 
but  not  until  six  months  after  I  first  saw  the  patient 
was  the  perforation  closed  with  new  tissue  which  was 
partly  adherent  to  the  inner  wall  of  the  middle  ear. 
The  tinnitus,  which  had  been  troublesome,  disappeared 
and  the  patient  could  hear  a  low-pitched  voice  at  a 
distance  of  twenty  feet  and  a  whisper  at  twelve  feet. 

Milligan  recommends,  in  order  to  close  a  perforation, 
the  application  of  a  small  disk  of  salicylic  acid  plaster  to 
the  perforation,  which  sets  up  a  certain  amount  of  local 
irritation. 

In  cases  in  which  the  defect  in  hearing  seems  to  be 
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dependent  on  a  relaxed  cicatrix,  as  shown  by  increased 
impairment  of  hearing  when  the  cicatrix  bulges  out, 
and  by  an  improvement  when  it  returns  to  its  position, 
an  attempt  is  sometimes  made  to  bring  about  contraction 
of  this  relaxed  tissue  by  means  of  multiple  incisions 
made  in  the  cicatrix  with  a  fine  needle,  or  by  painting 
it  with  collodion. 

There  is  usually  more  or  less  disturbance  of  hearing 
not  only  during  the  course  of  the  suppuration,  but  also 
after  cicatrization  has  taken  place.  Improvement  of 
hearing  follows  in  some  cases  from  the  use  of  Siegle's 
otoscope,  especially  when  the  deafness  is  dependent  on 
adhesions  that  can  be  broken  up  by  the  rarefaction  or 
condensation  of  air  in  the  external  meatus.  The  pres- 
sure probe  (Lucae)  is  useful  in  other  cases,  although  the 
improvement  in  hearing,  that  at  times  is  very  marked, 
does  not,  as  a  rule,  continue.  The  probe  consists  of  a 
cup-shaped  disk,  whic^h  is  attached  to  a  long  handle,  and 
which  works  on  a  spring.  The  disk  is  placed  usually 
on  the  short  pn)cess,  and  intermittent  pressure  is  made 
by  means  of  tlie  spring. 

DIVISION  OF  ADHESIONS.     EXCISION  OF  OSSICLES. 

As  the  result  of  adhesions  due  to  chronic  purulent 
otitis  media,  permanent  disturbances  of  hearing  remain  ; 
also,  occasionally,  distressing  tinnitus  or  vertigo  unless 
relieveil  by  an  operation. 

The  ossicles  may  l)e  so  lK)und  together  and  to  each 
other  that  nothing  but  a  radical  operation  will  afford 
any  relief.  No  definite  promise  should  be  made  to  the 
patient  as  to  any  jxirmanent  improvement  in  the  hear- 
ing or  the  tinnitus  or  vertigo,  but  it  may  be  stated, 
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as  a  rule,  that  when  the  bone-conduction  is  better 
than  the  aerial  coiuluctiou,  and  the  ossicles  are  bound 
down  by  adiiesions  as  a  result  of  chronic  suppurative 
otitis  media,  the  liearing  is  generally  improved  by  an 
operation.  The  nature  of  the  adhesions  should  first  be 
determined  by  means  of  Siegle's  otoseope  and  a  pn)be. 
With  a  suitable  knife,  band-like  formations  l)etween  the 
handle  of  the  malleus  and  the  incus  and  stapes  should 
be  divided,  as  well  as  adhesive  bands  between  the  ossi- 
cles and  tympanic  walls.  In  some  cases  the  hearing 
shows  a  permanent  improvement,  while  in  others  it  is 
but  temporary.  If  division  of  adhesions  and  mobiliza- 
tion of  the  stapes  are  followed  only  by  a  temix»rarily 
improved  (X)n(lition,  and  the  patient  is  willing  to  undergo 
a  further  ()i>eration,  then  the  malleus  and  incus  should 
be  excised.  The  different  steps  in  this  operation  have 
already  been  described  (see  pages  287,  288  and  289). 

CHOLESTEATOMA    AND    EPITHELIAL    MASSES    IN 

THE  TYMPANIC  CAVITY. 

During  the  course  of  chronic  suppurative  otitis  media 
there  are  found  at  times  in  the  secretion  masses  of 
epithelial  cells,  not  only  in  the  external  meatus,  but 
also  in  the  middle  ear.  The  patient  may  not  suffer 
any  particular  discomfort,  and  these  epithelial  scales 
may  be  found  in  the  discharge  for  years.  If,  how- 
ever, there  is  any  hinderance  to  escape  of  the  pus,  these 
masses  often  form  a  large  plug  and  give  rise  to  consid- 
erable pain  and  pressure  symptoms,  such  as  vertigo  and 
vomiting.  If  not  removed,  they  lead  to  ulceration  of 
the  l)one  or  to  an  intracranial  complication.  When  the 
disease  is  limited  to  the  attic,  there  being  a  small  per- 
foration in  ShrapnelFs  membrane,  caries  of  the  ossicula 
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is  apt  to  occur,  or  the  disease  is  likely  to  extend  to  the 
brain  through  the  tympanic  roof. 

The  term  cholesteatoma  is  applied  generally  to  a  col- 
lection of  epithelial  cells,  round  or  polygonal,  arranged 
in  concentric  layers,  and  mixed  with  fat-globules  and 
crystals  of  cholesterin.  Sometimes  the  whole  mass  is 
covereil   by  a   pearly,  shining   membrane. 

There  is  a  great  difference  of  opinion  among  patholo- 
gists as  to  the  origin  of  these  masses,  some  maintain- 
ing that  a  cholesteatoma  in  the  temporal  bone  is  of 
heteroplastic  formation,  while  others  consider  it  to  be  a 
retentive  tumor.  Still  others  believe  these  scales  to  be 
formed  in  the  external  meatus  and  to  extend  through  a 
jxTforation  into  the  middle  ear  and  antrum.  As  opposed 
to  this  latter  view,  it  may  be  stated  that  a  case  of  chole- 
steatoma of  the  tympanum  has  been  reported  without  any 
evidence  of  suppuration  of  the  middle  ear  or  perforation 
of  the  drum  mernbrane.  Such  cases  are  extremely  in- 
frequent, however,  as  cholesteatoma  is  observed  usually 
in  cases  of  chronic  suppurative  otitis  media. 

A  cholesteatoma  may  be  found  in  the  middle  ear,  an- 
trum, or  mastoid  cells,  the  latter  being  the  most  frequent 
seat  of  the  disease.  In  some  cases  the  cholesteatoma  is 
of  small  size,  while  in  others  it  is  very  large,  leading  to 
more  or  less  destruction  of  bone  from  pressure  and  ab- 
sorption, or  there  may  be  extensive  caries.  The  middle 
ear,  antrum,  and  mastoid  are  sometimes  transformed  into 
one  large  cavity,  or  there  may  be  considerable  destruction 
of  the  margo  tympani  or  of  the  posterior  and  superior 
l)ony  walls  of  the  external  meatus. 

Symptoms.  The  symptoms  vary  acconling  to  the  size 
and  nature  of  the  collection  of  scales.  There  is  gener- 
ally a  feeling  of  fulness  or  heaviness,  or  there  may  l)e 
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pain,  headache,  and  vertigo.  The  cholesteatomatous 
masses  may  eitlior  escape  through  the  perforation,  or 
thev  mav  extend  to  the  antrum  and  mastoid  cells,  and 
lead  to  mastoid  disease  or  some  intracranial  compli- 
cation, so  that  an  operation  becomes  necessary.  The 
pus  not  being  able  to  escape,  may  give  rise,  through 
absorption,  to  septicajniia  or  pyaemia,  or  meningitis  may 
follow,  or  cerebral  abscess,  or  sinus  phlebitis,  or  suppura- 
tive labyrinthitis,  or  severe  hemorrhage  from  erosion  of 
the  lateral  sinus  or  carotid  artery. 

Diagnosis.  It  is  very  imi)ortant  to  make  an  early 
diagnosis  of  cholesteatoma,  as  the  disease  is  a  destruc- 
tive one,  and  radical  treatment  is  required  at  an  early 
date  if  the  surgeon  expects  to  cure  the  discharge.  The 
diagnosis  can  only  be  made  with  certainty  when  the 
epithelial  cells  either  in  the  external  meatus  or  protru- 
ding from  a  perforation  in  the  drumhead,  are  examined 
under  the  microscope.  Fistulous  openings  occur  in 
the  bony  meatus  in  some  cases.  When  there  is  a  con- 
siderable discharge  of  epithelial  scales  from  the  middle 
ear,  associated  with  pain  in  the  mastoid  process,  it  is 
probable  that  the  latter  is  involved,  and  an  immediate 
operation  is  indicated. 

Treatment.  If  there  is  a  large  opening  in  the  drum 
membrane  and  the  cholesteatomatous  masses  are  not 
excessive,  an  attempt  should  be  made  at  first  to  wash 
out  the  tympanum  with  a  bichloride  solution  by  means 
of  the  middle-ear  syringe  (see  Figs.  108  and  109).  When 
the  perforation  is  small  and  is  in  Shrapneirs  membrane, 
it  should  be  enlarged  and  the  attic  irrigated  in  the 
same  manner.  This  plan  of  treatment  should  not  be 
continued  for  a  long  time  unless  a  decided  improvement 
ensues,  on  account  of  the  complications  likely  to  develop. 
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If  the  patient  complains  of  pain  or  dizziness^  and  the 
cholesteatoma  is  in  the  antrum  or  mastoid  process,  the 
operation  of  opening  the  antrum  and  cells  should  be 
performed  at  once  (see  chapter  on  Mastoid  Diseases), 
so  tliat  the  cholesteatomatous  masses  can  be  reached 
and  scraped  away  with  curettes.  The  inner  wall  of  the 
tympanum  should  be  carefully  examined  for  a  sinus 
leading  to  the  semicircular  canals  or  the  cochlea.  If  the 
ossicles  are  found  carious,  they  should  be  excised  and  the 
attic  curetted,  great  care  being  taken  not  to  injure  the 
facial  nerve.  In  certain  cases,  when  the  disease  is  limited 
to  the  middle  ear,  attic,  and  antrum,  the  Schwartze-Stacke 
operation  is  indicated.  This  operation  is  described  in 
the  chapter  on  Mastoid  Diseases. 


CHAPTER  X. 

GRANULATIONS  AND  POLYPI— CARIES  AND  NECROSIS 

OF  THE  TEMPORAL  BONE. 

GBANULATIONS  AND  P0L7PI. 

Granulations  should  Ik?  considered  under  the  same 
classifie4ition  as  polypi,  for  they  are  observed  generally 
in  connection  with  chn)nic  otorrhoea,  and,  beside,  a 
granulation  may  develop  into  a  polypus.  Occasionally, 
granulations  as  well  as  polypi  appear  during  the  course 
of  an  acute  jnirulent  otitis  media  ;  but,  as  a  rule,  they 
are  the  result  of  hmg-con tinned  suppuration  from  the 
middle  ear,  with  or  without  caries.  Large  flabby  gran- 
ulations freciuently  conceal  a  carious  sjx)t  either  in  tire 
bony  auditory  canal  or  in  the  tympanic  cavity,  or  a 
ciirious  ossicle  may  be  emlxHlded  in  granulation-tissue. 
Polypi  are  attache<l  generally  to  the  mucous  membrane 
of  the  tympanum,  less  frequently  to  the  wall  of  the  ex- 
ternal meatus  and  to  the  membrana  tympani.  Cases 
have  been  reporte<l  in  which  polypi  >vere  found  in  the 
tympanic  cavity  without  perforation,  but  such  instances 
are  extremely  infrequent.  When  attached  to  the  external 
meatus,  the  most  frequent  site  is  the  posterior  superior 
wall  of  the  lx>ny  canal  close  to  the  membrana  tympani. 
The  importance  of  examining  microscopically  every 
growth  removed  from  the  external  auditory  canal  or 
middle  ear  is  demonstrated  in  the  report  of  the  follow- 
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ing  case :  ^  A  woman,  fifty  years  old,  came  to  my  clinic, 
complaining  of  sliglit  tinnitus  and  deafness.  An  exam- 
ination showed  a  tumor  apparently  filling  the  external 
meatus  and  attached  by  a  pedicle  to  the  posterior  carti- 
laginous canal  wall.  There  was  no  involvement  of  the 
middle  ear.  It  was  removed  with  a  Blake  snare,  and 
perfect  healing  followed.  The  mici'oscopical  examina- 
tion showed  it  to  be  a  sarcoma. 

There  may  be  a  perforation  in  ShrapnelPs  membrane 
with  a  polypus  protruding  through  the  opening.  Polypi 
are  found  simultaneously  in  the  middle  ear,  on  the 
drumhead,  and  in  the  external  auditory  canal.  They 
vary  greatly  in  size,  being  at  times  extremely  small,  or 
sufficiently  large  to  fill  the  external  auditory  canal  and 
to  protrude  from  it.  The  external  meatus  is  liable  to 
be  enlarge<l  by  the  pressure  of  the  growth.  A  polypus 
may  be  attached  by  a  slender  pedicle  or  by  a  broad  base. 
There  may  be  but  a  single  one,  or  there  may  be  several. 
They  vary  in  shape,  being  either  smooth  and  club- 
shaped,  or  they  resemble  a  raspl)erry,  and  have  a 
knobbed  and  glandular  api>earane^.  They  are  bright 
red  frequently,  but  when  exposed  to  the  air  they  gener- 
ally lose  their  color  and  become  pale  and  pinkish. 

Four  varieties  of  polypi  usually  are  described,  viz. : 

1.  Mucous  polypi. 

2.  Fibromata. 

3.  Mvxomata. 

4.  Angiomata. 

The  most  frequent  varieties  are  the  mucous  polypi 
and  fibromata.     Mvxomata  are  verv  rare. 

1.  MucouH  polypi  are  more  frequently  observed  than 

*  Report  of  New  York  Otological  Society,  Archivea  of  Otology,  vol. 
xxix.  No.  1.  1900. 
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any  of  tlie  others,  and  hUtologically  are  itientital  with 
jKilj  ])i  tuund  in  the  nai%s  and  ii  isopharj  nx.  Tlicy  are 
jbniied  of  a  delicate  and  loose  stroma  ot  areolar  con- 
nective tissue,  in  wluch  arc  intlosed  round-cells  and 
occasionally  a  few  spindle  ■slniicd  cclU  These  iwdyiu 
coDtatu  numerous  bloodvessels,  and  generally  have  an 
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irregular  surface,  due  to  their  pajtillary  and  glandular 
structure.  Cysts,  consideretl  by  some  authors  as  reten- 
tion-cysts, are  found  in  tluve  |Kily|»i.  The  e]iithelium 
on  the  inner  surfiice  is  usually  of  tlio  cylindrical  or 
ciliated  cylindrical  variely,  wJiilc  that  covering  the  sur- 
face ex|»03ed  to  the  outer  air  is  jtavenient  epithelium. 
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A  soft  or  mucous  polypus  may  gradually  become 
transformed  into  a  fibroma  by  the  bloodvessels  becom- 
ing obliterated  and  by  the  cellular  elements  becoming 
changed  into  spindle-cells  and  connective-tissue  fibres. 

2.  Fibromata.  A  fibroma  is  covered  with  pavement 
epithelium,  and  is  composed  of  connective  tissue  with 
spindle-cells  interspersed  in  its  meshes.  It  has  fewer 
bloodvessels  than  a  mucous  polypus,  and  in  consequence 
is  paler  in  color  and  does  not  bleed  so  readily  when 
touched  with  a  probe.  It  is  of  a  firm  consistency,  but 
does  not  contain  cysts  and  tubular  glands.  It  is  usu- 
ally attached  to  the  periosteal  lining  of  the  tympanum 
or  external  meatus,  and  its  growth  is  much  slower  than 
that  of  a  mucous  polypus. 

3.  Myxomaia.  Myxomata  are  observed  very  infre- 
quently. Histologically,  the  tumor  consists  of  a  mul- 
tiple layer  of  pavement  epithelium  for  its  external  cov- 
ering, into  which  flat  papillfle  project.  The  stroma  is  of 
a  homogeneous  gelatinous  tissue,  and  contains  spindle 
and  star-shapod  cells.  There  are  also  round  glandular 
cells  with  a  round  nucleus  similar  to  lymph-corpuscles. 

4.  Angiomata.  These  polypi  are  very  vascular,  and 
consist  of  a  network  of  blood-spaces  which  appear  to 
take  the  place  of  capillaries.  The  blood  enters  these 
spaces  directly  from  the  arteries,  and  thence  goes  to  the 
veins  and  thence  into  the  general  circulation.  When 
examined  under  a  microscope,  the  growth  is  found 
to  consist  of  bloodvessels  connected  with  a  large  and 
irregular  central  cavity  containing  fibrous  connective 
tissue. 

Although  a  polypus  in  the  external  meatus,  as  a  rule, 
has  its  attachment  to  the  osseous  wall,  it  occasionally  hap- 
j)ens  that  a  large  polypus  springs  from  the  cartilaginous 
20 
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canal^  especially  if  there  is  a  sinus  at  that  point  leading 
to  carious  bone. 

A  granulation  or  polypus  often  develops  in  the  audi- 
tory canal  from  a  point  where  a  furuncle  has  existed. 
A  polypus  sometimes  contains  osseous  deposits. 

Symptoms.  When  granulations  or  polypi  do  not  in- 
terfere with  drainage  from  the  middle  ear,  there  may  be 
no  .other  symptoms  except  a  little  bloody  discharge. 
On  the  other  hand,  if  a  polypus  prevents  the  pus  from 
escaping,  the  patient  is  apt  to  complain  of  a  sensation 
of  pressure  and  heaviness  in  the  head,  dizziness  and  tin- 
nitus, nausea,  vomiting,  and  even  epileptiform  symp- 
toms. In  extreme  cases,  paralysis  of  one  side  of  the 
body  and  anaesthesia  of  the  extremities  are  due  to  the 
presence  of  polypi.  The  secretion,  being  forced  back 
into  the  antrum,  may  become  stagnant,  so  that  cheesy 
masses  are  formed,  the  result  being  caries  and  neorosis, 
or  mastoid  disease,  and  possibly  an  intracranial  com- 
plication. In  the  report  ^  of  a  case  of  chronic  purulent 
otitis  media  occurring  in  a  man,  twenty-four  years  of 
age,  the  symptoms  complained  of  were  nausea,  vomiting, 
unsteadiness  in  gait,  and  marked  deafness.  There  was 
facial  paralysis  of  one  side,  and  both  auditory  canals 
were  filled  with  granulations.  After  removal  of  all 
granulations  and  polypi,  so  that  there  was  free  drainage 
from  each  ear,  there  was  a  marked  improvement  in  the 
patient's  general  health,  appetite,  etc.,  a  decided  change 
for  the  better  in  the  hearing,  and  a  disappearance  of  the 
vertigo  and  unsteadiness  in  gait.  The  facial  paralysis 
eventually  disappeared.  Occasionally,  but  very  infre- 
quently, a  polypus  disappears  through  spontaneous 
shrivelling.     Polypi  sometimes  come  away  in  the  dis- 

*  Bucon :  Archive^  of  Otology,  March,  1884,  vol.  xiii.  No.  I. 
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charge  spontaneously  as  a  result  of  the  growth  becoming 
turned  on  its  axis  and  the  blood-supply  being  interfered 
with.  Sometimes  granulations  coalesce,  leading  to  con- 
striction of  the  meatus  and  retention  of  secretion. 

Diagnosis.  In  order  to  make  a  diagnosis  of  a  granu- 
lation or  polypus,  it  is  first  of  all  necessary  to  remove 
the  secretion  by  syringing.  Then  the  canal  should  be 
dried  by  means  of  absorbent  cotton  on  an  applicator. 
The  surgeon  should  be  careful  to  distinguish  a  granula- 
tion or  polypus  from  a  bulging  drumhead  from  which 
the  dermal  laver  has  come  awav,  or  from  an  exostosis 
or  a  malignant  growth  (epithelioma  or  sarcoma.)  With 
good  illumination  and  a  probe,  one  can  distinguish  an 
exostosis  by  its  being  very  hard  and  immovable,  and 
frequently  very  sensitive  to  the  touch. 

An  atheroma  or  sebaceous  tumor  of  the  external 
meatus,  although  of  very  infrequent  occurrence,  might 
be  mistaken  for  a  polypus.  In  onler  to  decide  the  point 
of  attachment  of  a  polypus,  the  probe  should  be  passed 
around  the  growth.  A  large  granulation  or  jx)lypu8 
projecting  from  the  external  auditory  canal  has  at  times 
the  appearance  of  a  furuncle,  but  a  pn)be  introduced 
into  the  canal  and  passed  around  the  growth  will  aid 
one  in  making  a  diagnosis. 

Where  the  growth  is  malignant  a  diagnosis  can  only 
be  made  with  certainty  when  a  section  of  the  tumor  has 
been  examined  under  the  microscope.  One  of  the  most 
marked  symptoms,  however,  is  pain,  which  is  usually 
very  severe. 

A  case  of  aneurism  of  the  carotid  artery,  appearing 
as  a  polypus  in  the  middle  ear  and  followed  by  profuse 
hemorrhage  w^ien  incised,  has  been  reported  by  Schulte^ 

^Monatschr.  f.  OhronhcU.,  March,  1904. 
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It  occurred  in  a  patient^  twenty-eight  years  of  age,  who 
had  suffered  from  a  chronic  otoiThoea  for  some  time.  Re- 
cently a  similar  case  came  to  my  attention  at  the 
Vanderbilt  clinic. 

Prognosis.  The  prognosis  depends  very  much  as  to 
whether  the  polypus  is  attached  to  the  external  meatus 
or  tympanic  cavity,  and  also  as  to  whether  there  is  caries 
of  the  ossicles  and  bony  walls  of  the  external  meatus 
and  middle  ear.  It  is  frequently  difficult,  even  with  a 
probe,  to  determine  the  point  of  attachment  of  a  polypus, 
and  in  some  cases  this  cannot  be  ascertained  until  at 
least  a  portion  of  the  growth  has  been  removed.  Cases 
are  much  more  favorable  for  treatment  where  the  poly- 
pus is  attached  to  the  external  meatus,  unless  associated 
with  caries  of  the  bony  wall. 

It  is  stated  by  some  authors  that  the  appearance  of 
the  tumor  will  aid  one  in  determining  the  point  of  its 
origin,  viz.,  that  a  red  raspberry-like  tumor  with  an 
irregular  surface  springs  from  the  middle  ear,  but  a 
smooth  and  pale  growth  has  its  point  of  attachment  to 
the  external  auditory  canal. 

Treatment.  The  treatment  of  granulations  is  best 
accomplished  by  means  of  (1)  curettes,  sharp  spoons  or 
cutting  forceps;  (2)  caustic  applications;  (3)  galvano- 
cautery;  (4)  astringent  solutions  and  alcoholic  drops. 

The  speediest  and  most  satisfactory  method  of  remov- 
ing granulations  from  the  middle  ear  or  external  meatus 
is  by  means  of  curettes,  sharp  spoons,  or  the  so-called 
ring-knife.  The  canal  should  first  be  cleansed  of  all 
secretion  and  dried,  and  then  a  few  drops  of  a  4  per  cent, 
solution  of  cocaine  instilled  warm  into  the  ear.  After 
a  few  moments  the  canal  should  again  be  dried  and  the 
granulations  carefully  removed.     Great  caution  should 
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always  be  taken  when  using  cocaine  for  cases  of  collapse 
occur  every  now  and  then  from  instilling  a  few  drops 
of  cocaine  into  the  middle  ear.  Some  patients  are  par- 
ticularly susceptible  to  its  action.  In  the  case  of  chil- 
dren, it  is  usually  advisable  to  administer  ether  or  chloro- 
form, as  it  is  next  to  impossible  to  keep  the  head  still 
during  the  required  manipulation.  Sharp  spoons  (see 
Fig.  106)  of  different  sizes  and  shapes  can  all  be  fitted  in 
the  handle  for  the  purpose  of  removing  granulations  on  the 
tympanic  walls,  the  external  meatus,  or  the  drumhead. 
Sharp  curettes  (Fig.  117),  of  which  there  are  three  sizes, 
as  well  as  the  ring-knife  of  Politzer,  are  better  adapted 
to  certain  cases.     The  latter  instrument  can  be  slipped 

Fio.  117. 

Sharp  curettes. 

over  a  granulation,  especially  when  it  is  attached  to 
the  wall  of  the  external  meatus.  The  knife  is  then 
withdrawn  quickly,  by  which  means  the  growth  is 
excised  and  comes  away  on  the  concave  surface  of 
the  ring.  There  are  two  sizes  of  the  ring-knife, 
the  larger  one  being  3  to  3^  mm.  in  diameter,  while  the 
smaller  one  is  from  Ij^  to  2  mm. 

After  removal  of  the  granulations,  it  is  further  neces- 
sary to  cauterize  the  root  or  base  with  nitrate  of  silver 
or  chromic  acid,  or  to  instil  into  the  ear  alcohol  drops, 
the  latter,  however,  being  contraindicated  when  there 
is  caries  or  necrosis.  In  patients  of  a  nervous  tempera- 
ment, it  is  frequently  impossible  to  scrape  away  the 
growth  by  means  of  instruments.  In  such  cases  the 
application  of  caustics  should  be  tric^.     For  this  pur- 
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pose  various  remedies  have  been  proposed.  For  small 
granulations,  a  drop  of  tincture  of  chloride  of  iron  should 
be  applied  to  the  growth,  or  the  latter  should  be  touched 
with  nitrate  of  silver  fused  on  the  end  of  a  probe,  the 
mstrument  being  first  heate<l  red-hot  in  an  alcohol  lamp, 
and  then  dipped  into  powdered  nitrate  of  silver.  This 
plan  of  treatment  is  especially  advisable  when  small 
granulations  are  attache<l  to  the  middle-ear  cavity  or 
the  drum  membrane.  Chromic  acid  is  a  much  better 
caustic,  as  it  penetrates  more  deeply  into  the  tissues 
than  nitrate  of  silver.  A  probe  should  be  heated  and 
plunged  into  powdered  chromic  acid.  It  is  important, 
however,  that  tins  acid  should  only  be  applied  to  the 
polypus,  and  tliat  care  be  exercised  not  to  toucli  the 
drumhead  or  wall  of  the  external  meatus,  otherwise 
severe  inflammation  is  apt  to  follow.  The  polypus 
should  not  be  cauterized  a  second  time  until  the  slough 
has  come  away.  If  the  acid  occasions  much  pain,  the 
polypus  should  be  swabbed  with  cotton  soaked  in  boric 
acid  solution,  and  afterwanl  dried.  It  is  often  advisable 
to  blow  into  the  ear  a  small  amount  of  boric  acid  powder 
after  the  cauterization. 

Gcdvano-cdutery.  The  galvano-cjmtery  is  occiusion- 
ally  ijseful  in  the  removal  of  large  granulations. 

The  use  of  alcoholic  drops  has  been  described  in 
Chapter  IX.  These  may  be  employed  with  excellent 
results  in  the  case  of  small  granulations,  especially 
when  they  are  soft  and  flabby.  In  some  cases  great 
benefit  follows  the  insufflation  of  equal  parts  of  zinc 
oxide  and  lx)ric  acid  powder,  or  of  xeroform,  or  other 
powders  previously  mentioned.  The  same  powders  are 
often  used  after  granulations  have  been  excised   with 
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Treatment  of  Polypi.     Whenever  a  polypus  is  lai^, 
aud  particularly  if  it  has  a  |>edic]e,  the  best  method  of 


Blftke'a  polypi 


i-iiig  it  is  by  nieiins  of  Blake's  snare.  The  instru- 
ment (Fig.  1 18)  consists  of  a  metal  oaiiuLi  tlirough  which 
a  loop  of  wire  is  drawn.  Instead  of  having  both  ends 
of  the  wire  fastened  to  a  slide-ring,  as  formerly,  there  is 
substitutetl  a  cleat,  around  wliich  one  end  of  the  wire 
fibonld  be  fastened  securely ;  on  the  tsidc  of  the  shaft 
is  a  similar  cleat  to  secure  the  other  end  of  the  wire. 
When  fastened  in  this  manner,  it  is  evident  that  by 
making  traction  on  the  slide-ring  tlie  wire  loop  in 
process  of  withdrawal  through  the  canal  will,  instead 
of  merely  constricting  the  growth,  have  a  distinct  cut- 
ting motion  which  will  greotiy  facilitate  removal  of  the 
more  resisting  polypi.  Both  ends  of  the  wire  may, 
however,  be  fastene<I  to  the  cleat  on  the  slide-ring  if  the 
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surgeon  so  desires.  The  finest  malleable  iron  wire  or  a 
very  fine  silver  or  brass  wire  should  be  used.  The 
instrument,  moreover,  is  so  constructed  that  the  handle, 
slide-ring,  and  canula  can  be  removed,  and  the  shaft 
made  available  as  a  handle  for  a  paracentesis  knife 
or  for  curettes  or  sharp  spoons.  There  is  also  a  small 
canula  which  is  particularly  adapted  to  excising  small 
polypi  in  the  tympanum.  Before  attempting  to  snare 
a  polypus,  the  canal  should  be  syringed  with  a  bichlo- 
ride solution,  1  :  5000,  to  remove  all  secretion,  and 
then  thoroughly  dried.  Cocaine  solution,  4  per  cent, 
should  then  be  instilled  warm  into  the  ear,  and  after 
a  few  moments  the  surgeon  should  make  out  with 
the  probe  the  point  of  attachment  of  the  polypus.  It 
requires  practice  and  skill  to  apply  the  loop  of  wire 
about  the  growth.  The  removal  of  the  latter  may  be 
followed  by  considerable  hemorrhage,  which  can  be 
controlled  by  tamponing  the  canal  witli  styptic  cotton,  or 
a  strip  of  gauze  soaked  in  adrenalin  solution  (1—1000). 
After  the  larger  portion  of  the  growth  has  been  excised 
in  this  way  the  surgeon  will  be  better  able  to  make 
out  the  point  of  its  attachment,  the  condition  of  the 
tympanic  cavity,  and  also  as  to  whether  there  are  other 
polypi. 

When  a  polypus  is  found  protruding  from  a  small 
perforation  in  the  drumhead,  it  is  often  advisable  to 
enlarge  the  opening  before  making  an  attempt  to  excise 
the  tumor. 

Curved  scissors  will  be  found  useful  for  snipping  off 
a  polypus  growing  from  the  external  meatus,  and  vari- 
ous punch  forceps  have  been  devised  and  are  excellent 
instruments  for  removing  the  pedicle  of  a  polypus  or 
small  granulations  found  in  the  canal  or  tympanic  cavity 
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(Figs.  119  and  120).  After  snaring  off  the  polypus, 
the  root  should  be  cauterized  with  chromic  acid  or  nitrate 
of  silver,  and  a  strip  of  iodoform  or  boric  acid  gauze 
should  be  pushed  down  to  the  tympanic  cavity.  Re- 
peated cauterization  should  be  performed  until  the  growth 
is  entirely  destroyed,  and  in  the  meantime  any  discharge 
from  the  ear  should  be  treated  as  described  in  Chapter 
IX. 

Beside  astringents  and  powders,  which  may  be  used 


Fig.  119. 


Hartmanti's  punch  forceps  for  remoying  polypi  and  grannlations. 

in  some  cases  after  removal  of  the  growth,  the  alcohol 
treatment  is  often  indicated.  This  method  is  useful  not 
only  for  the  purpose  of  shrivelling  up  the  roots  of  the 
polypi  and  granulations  on  the  membrana  tympani 
and  in  the  external  auditory  canal,  but  also  in  those 
cases  in  which  the  polypi  are  situated  in  the  tympanic 
cavity,  and  in  cases  of  exostosis  of  the  external  meatus 
where  the  growtli  cannot  easily  be  reached. 
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Ill  miiiiy  iKTsoiis  of  a  nen'ous  temperament,  as  well 
Hrt  ill  cliiMn'M,  it  is  impnssihlo  to  use  the  snare  or  other 
iiiHh'iiiiMMitH  iinl(>ss  nn  anaesthetic  is  administered.  In 
niiiiiy  iiuh'vidinils  it  is  impossible  to  lay  down  rnles  for 
liny  piirticiilar  phm  of  treatment.  After  excising  a  poly- 
pus with  tlu»  snare,  it  may  be  neei^ssary  to  complete  the 
opcrntion  with  a  rin«x-knife  or  sharp  spoon,  espeeially 
if  the  bony  walls  of  the  external  meatus  or  tympanic 
eavity  arc  <*arious.     The  gal  vano-eautery  is  recommended 

Fig.  120. 


Hnrtinann's  forcep«. 

highly  by  some  surgeons  where  the  polypns  is  large  and 
is  of  the  hard  or  tibn)us  variety,  and  when  the  snare  or 
other  instruments  caimot  be  used.  It  has  the  advantage 
over  C4iustic  reineiHes  in  that  its  action  is  more  rapid 
and  thorough,  while  the  pain  is  but  momentary,  ceasing 
immediatelv  after  the  cauterization. 


CARIES  AND  NECROSIS  OF  THE  TEMPORAL  BONE. 

In  acute  purulent  otitis  media,  where  jwiin  is  a  pmmi- 
ncnt  syn^.ptom,  there  is  probably  more  or  less  inflam- 
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mation  of  the  periosteal  lining  of  the  bony  meatus  and 
middle  ear.  This  is  generally  the  case  when  the  disease 
is  due  to  scarlatina,  measles,  diphtheria,  tuberculosis, 
syphilis,  and  influenza,  and  unless  vigorous  antiphlo- 
gistic measures  are  adopted  during  the  early  stage  (see 
Chapteh  VI.)  caries  and  necrosis  of  the  temporal  bone 
are  apt  to  follow.  When  acute  otitis  media  passes  into 
the  chronic  form,  and  proper  drainage  has  not  been 
established  for  escape  of  the  pus,  polypi  and  strict- 
ures of  the  external  meatus  may  develop,  the  secretion 
is  apt  to  become  stagnant,  and,  as  a  result,  decomposi- 
tion takes  place,  so  that  ulceration  of  the  tissues  follows 
and  the  l)one  becomes  carious,  especially  if  the  patient 
has  scrofula,  tuberculosis,  or  some  other  cachexia.  The 
extent  of  the  caries  may  be  limited,  or  there  may  be 
extensive  destruction  of  the  temjwral  bone.  The  micro- 
organisms are  not  so  apt  to  attack  the  compact  bony 
tissue  as  the  jineuniatic  and  diploetic  varieties,  and  the 
disease  is  more  likely  to  involve  the  mastoid  cells  and 
the  posterior  superior  wall  of  the  external  meatus  than 
the  other  j)ortions  of  the  temp)ral  l)one,  although  it 
should  not  be  forgotten  that  the  disease  may  affect  the 
tympanic  roof  and  give  rise  to  meningitis,  or  to  an 
extradural  or  temix)rosphenoidal  abscess,  or,  starting 
in  the  mastoid  cells,  the  destructive  process  may  lay 
bare  the  lateral  sinus  and  caus(;  thromlx)sis  of  the  sinus 
or  an  abscess  in  the  cerebellum.  Cases  have  occurred 
in  which  the  disease  has  extended  to  the  labyrinth  and 
given  rise  to  symptoms  suggestive  of  an  abscess  in  the 
cerebellum,  viz.,  nausea,  vomiting,  vertigo,  tinnitus, 
fac^ial  paralysis,  great  pain,  and  a  staggering  gait.  In 
such  a  case,  w  here  the  pulse  was  slow  and  the  patient 
c(Mnplained  of  vertigo,  vomiting,  severe  headache,  and 
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deafness^  on  opening  the  mastoid  antrum  a  carious 
condition  of  the  semicircular  canals  was  founds  which 
accounted  for  all  these  symptoms.  In  still  another  case 
which  came  under  my  care,  and  in  which  a  diagnosis 
of  "probable  cerebellar  abscess"  was  made  fix)m  the 
following  symptoms,  viz.,  vomiting,  a  staggering  gait 
with  a  tendency  to  fall  toward  the  right  side,  double 
choked  disk  and  retinitis,  all  the  alarming  symptoms 
disappeared  when  the  foul-smelling  pus  and  granula- 
tions were  removed  from  the  external  auditory  canals 
and  free  drainage  was  established.  There  was  consid- 
erable caries  of  the  tympanic  cavities  as  a  result  of  the 
chronic  suppuration. 

Still  another  case  of  extensive  caries  of  the  tempond 
bone  due  to  chronic  otorrhoea  occurred  in  a  man,  thirty 
years  of  age,  who  was  under  my  care,  and  who  eventu- 
ally died  of  a  temporosphenoidal  abscess.  The  drum- 
head was  destroyed  almost  entirely,  and  there  was  ex- 
tensive caries  of  the  inner  wall  of  the  middle  ear  ^d 
anterior  bony  wall  of  the  external  meatus  (Fig.  121). 
The  case  is  referred  to  more  fully  in  the  chapter  on 
Intracanial  Complications.  At  the  post-mortem  ex- 
amination a  large  carious  opening  in  the  middle  cranial 
fossa  was  found  involving  the  glenoid  fossa. 

As  a  result  of  caries  and  necrosis  large  cavities  may 
be  found  in  the  temporal  bone.  When  chronic  otor- 
rhoea has  existed  for  some  time,  and  especially  when  there 
has  been  caries  of  the  tympanic  walls  and  ossicula,  one 
finds  very  frequently  a  sclerosed  condition  of  the  mastoid 
process,  which  becomes  as  hard  as  ivory.  Unhealthy 
granulations  often  conceal  carious  bone,  the  mucous 
membrane  generally  being  ulcerated  and  in  an  unhealthy 
condition,  while  the  ossicula  are  also  carious.  Caries  of 
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the  ossicles  may  occur  independently,  the  di 
limited,  as  a  rule,  to  one  bone,  generally 
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lisease  being  ^| 

y  the  incus.  ■ 


Large  carloiii  DprninR  In 


Frequently  the  boily  of  the  incus  and  head  of  the 
malleus  are  carious.  The  malleus  and  incus  frequently 
are  found  embedded  in  a  mass  of  grauulations.  Caries 
of  the  handle  of  the  malleus  is  not  often  obber\'ed, 
and  it  ia  seldom  that  the  malleuu  alone  is  involved. 
Tiie  foot-plate  of  tlie  8ta[>es  generally  remains  in  nilii 
although  the  head  and  crura  may  be  destroyed.  If 
the  foot-plate  comes  away  and  the  labyrinthine  fluid 
escaiies  througli  the  foramen  ovale,  profound  deafness 
is   apt   to    follow.       A  patient  may  have  fairly  good 
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hearing,  even  when  the  drumhead  and  the  malleus  and 
incus  have  been  destroyed,  provided  there  is  no  iixatioD 
of  the  foot-plate  of  the  stapes. 

Symptoms.  Pain  is  one  of  the  most  prominent  symp- 
toms, and  it  is  apt  to  be  very  severe  and  continuous, 
although  in  tubercular  subjects  the  disease  may  occur 
without  pain.  The  pain  is  sometimes  due  to  retained 
secretion,  but  more  frequently  it  is  caused  by  inflam- 
mation of  the  |>eri()steum  or  of  the  bone  itseJf.  Other 
symptoms  are  tinnitus,  vomiting,  vertigo,  nystagmus,  in- 
somnia, elevation  of  temperature  with  occasional  chills, 
and  increased  pulse-rate.  The  discharge  is  characteristic, 
being  generally  increased  in  quantity,  foul-smelling,  and 
containing  blood-corpuscles  and  occasionally  gritty  par- 
ticles of  necrosed  bone.  The  external  meatus  generally  is 
filled  with  graiuilations  which  bleed  easily.  The  remain- 
ing rim  of  the  drumhead  is  swollen  and  red,  while,  if 
the  antrum  is  invaded,  there  may  be  a  bulging  of  the 
posterior  upper  wall  of  the  external  meatus.  After 
syringing  the  canal  and  drying  it  with  absorbent  cotton, 
the  probe  is  the  most  valuable  isistrument  for  determin- 
ing the  existence  of  caries.  The  l)ony  walls  of  the  meatus 
are  sometimes  carious,  while  abscesses  form  in  the  soft 
tissues  al>out  the  ear,  or  over  the  mastoid,  or  below  the 
auricle.  Occasionally,  there  is  an  abscess  alK)ve  the 
pinna,  but  rarely  in  front  of  it.  The  pus  may  force  its 
way  into  the  external  auditory  canal  through  one  of  the 
fissures  of  Santorini,  or  it  may  break  through  the  soft 
tissues  about  the  auricle,  or  it  may  force  a  passage  to  the 
nasopharynx  and  give  rise  to  a  retropharyngeal  abscess. 
Asa  result  of  the  formation  of  abscesses,  various  fistulse 
are  found,  either  in  the  region  of  the  mastoid,  or  above, 
in  front  of,  or  below  the  auricle. 
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Facial  paralysis  is  another  symptom  of  caries  of  the 
temporal  bone,  and  may  Ov?eur  as  a  result  of  an  inflam- 
matory exudation  in  the  sheath  of  the  nerve.  There 
may  or  may  not  be  caries  of  the  Fallopian  canal.  When 
caries  occurs,  it  does  not  necessarily  follow  that  there  will 
be  facial  paresis.  The  paralysis  may  be  permanent, 
depending  largely  on  the  extent  of  the  inflammation. 
As  a  result  of  paralysis,  there  may  be  conjunctivitis  of 
the  same  side  with  ulceration  of  the  cornea. 

Prognosis.  When  there  is  free  drainage  for  the  secre- 
tion and  the  patient  is  otherwise  in  good  health,  the 
prognosis  is  much  more  favorable  than  when  caries  occurs 
in  individuals  suffering  from  some  exhaustive  disease. 
The  destructive  process  may  be  limited  to  the  attic  and 
tympanic  roof,  or  it  may  extend  to  the  dura  and  brain  ; 
while,  on  the  other  hand,  there  may  be  extensive  dis- 
ease of  the  temporal  \x)nv  leading  to  the  formation  of  a 
large  setpiestruni  without  fatal  result. 

Caries  and  necrosis  may  terminate  in  recovery  with 
or  without  much  loss  of  Ixme  substance,  or  various  com- 
plications may  ensue,  viz.,  meningitis,  brain  abscess, 
sinus  thrombosis,  suppurative  labyrinthitis,  septicsemia, 
pysemia,  hemorrhage  from  the  internal  carotid  artery  or 
internal  jugular  vein. 

As  a  result  of  deep-seated  caries  large  sequestra  may 
be  formed,  including  a  portion  or  even  the  whole  of  the 
labyrinth.  The  outer  wall  of  the  mastoid  process  is 
occasionally  exfoliated  (see  Figs.  122  and  123). 

The  auditory  canal  should  first  of  all  l)e  syringed 
with  antiseptic  solutions,  and  as  perfect  drainage  as 
possible  established  by  means  of  curettes  and  sharp 
s))oons.  In  the  case  of  fibrous  strictures  of  the  meatus, 
very  small  rubber  tubing,  through  which  is  passed  a 
quill  toothpick,  may  be  used,  the  quill  keeping  the  tube 
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per\'ioiis  for  escape  of  the  pus,  while  the  rubber  exerts 
-*  elastic  presaure  on  the  walls  of  the  meatus.  Some- 
times caseous  masses  in  the  middle  ear  are  forced  out 
and  the  pain  is  relieved  by  syringing  with  a  warm  boric 
acid  8<.ilution  through  the  Eustachian  tube. 


^\'hGnever  iwssible,  the  carious  bone  should  be  scniped 
and  any  loose  sequestra  removed.  Scraping  of  the  boue 
is  indicated  only  when  the  disease  is  su[>erficial,  and 
even  then  care  should  be  exercised  not  to  penetnite 
the  labyrinth  if  the  inner  tympanic  wall  is  in  a  carious 
condition.  The  sui'geon  should  likewise  be  careful  not 
to  injure  the  Fallopian  canal  and  cause  facial  paralysis, 
nor  to  penetrate  the  middle  cranial  fossa  through  the 
tympanic  roof.  In  this  connection  it  is  well  to  bear  in 
mind  that  the  nerve  as  it  {uissos  over  the  fernestra 
ovalis  is  frequently  covered  inferiorly  by  mucous  mem- 
brane and  periosteum  only.  After  such  an  operation 
on  the  bone,  the  auditory  canal  anil  middle  car  should 
be    syringed  with    bichloride    licilution,  and    powdered 
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iodoform  or  iodoform  and  boric  acid  insufflated.  Boric 
acid  gauze  and  absorbent  cotton  should  then  be  inserted 
in  the  meatus. 

When  a  sequestrum  has  formed,  it  should  be  grasped 
with  suitable  forceps,  and  extracted  through  the  ex- 
ternal auditory  canal,  if  possible  ;  very  little  force  should 
be  employed.  In  the  majority  of  cases,  especially  when 
the  disease  is  extensive,  it  is  much  better  to  cut  down 
on  the  mastoid,  making  the  incision  close  to  the  auricle 
and  down  to  the  bone.  The  auricle  should  then  be  dis- 
placed forward,  and  the  cartilaginous  canal  separated 
from  its  attachment,  in  order  to  allow  more  space  for 
the  operator.  If  the  disease  is  extensive,  it  may  be 
necessary  to  enter  the  antrum  and  cut  away  the  posterior 
superior  bony  wall,  and  make  one  large  cavity  of  this 
portion  of  the  temporal  bone  (see  Schwartze-Stacke 
operation). 

General  Treatment.  While  local  treatment  is  of  espe- 
cial importance,  attention  to  the  patient's  general  health 
should  never  be  neglected.  As  the  disease  is  apt  to 
occur  in  tliose  who  are  debilitatc<l,  it  is  highly  impor- 
tant to  prescribe  a  nourishing  diet,  if  possible,  and 
plenty  of  out-of-door  life.  Cod-liver  oil,  the  hypophos- 
phites,  and  syrup  of  the  iodide  of  iron  are  particularly 
valuable  in  tuberculous  or  strumous  children.  Iron, 
quinine,  and  strychnine  are  indicated  in  ansemia,  while 
iodide  of  potash  should  be  given  if  the  cause  can  be 
traced  to  syphilis. 

Treatment  of  Facial  Paralysis.  Large  doses  of  iodide  of 
potash  are  recommended  by  some  in  the  early  stage  when 
the  bone  is  first  inflamed.  Counter-irritation  over  the 
mastoid  by  means  of  iodine  ointment  is  advised  by 
others.     The  discharge  from  the  ear  should  be  properly 
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treated,  and  any  carious  bone  removed.  After  the  in- 
flammatory symptoms  have  subsided,  electricity  should 
be  tried.  If  the  muscles  do  not  respond  to  the  faradic 
current,  galvanism  should  be  substituted.  Frequently 
no  improvement  follows  until  weeks  have  elapsed,  and 
in  some  cases  even  many  months. 

When  the  patient  has  had  the  paralysis  for  a  year  or 
more,  and  there  seems  to  be  no  evidences  of  improve- 
ment, the  surgeon  should  consider  the  advisability  of 
uniting  the  facial  with  one  of  the  neighboring  motor 
nerves.  Of  twenty-five  cases  already  reported,  the 
results  obtained  have  been  very  satisfactory  in  the  great 
majority  of  cases  according  to  F.  Furet .  In  seven  of 
these  cases  the  facial  was  joined  with  the  hypoglossal 
nerve,  while  in  the  others  the  facial  and  spinal  accessory 
were  united.  Bal lance  and  others  recommend  the 
hypoglossal-facial  operation.  In  cases  of  anastomosis 
between  the  spinal  accessory  and  facial,  the  movements 
of  the  arm  and  elevation  of  the  shoulder  of  the  side 
operated  on,  at  once  cause  a  contraction  on  the  corres- 
ponding side  of  the  face.  The  results  seem  to  show 
disappearance  of  degenerative  action,  diminution  of 
fecial  asymmetry  and^mong  most  of  the  ca4ses  partial  re- 
establishment  of  the  mobility.  According  to  Furet 
one  notices  at  the  sixth  month  after  operation  an  im- 
provement in  the  reestablishment  of  symmetry  of  the 
face  in  repose,  while  later,  in  favorable  cases,  there  is  a 
return  of  certain  voluntary  movements  such  as  closure 
of  the  eye-lid  and  deviation  of  the  labial  commissure, 
\Yith  improvement  in  phonation  and  mastication.  The 
cure  can  be  further  hastened  by  gentle  massage  and 
electricity. 


CHAPTER   XI. 

DISEASES  OF  THE  MASTOID  PKCKJRSS. 

Before  entering  into  a  consideration  of  the  diseases 
of  the  mastoid  process  and  their  «)mplications,  it  is 
necessary  to  consider  the  anatomy  of  the  temporal  lx)ne, 
as  well  as  its  position  in  relation  to  important  struct- 
ures, such  as  the  large  bloodvessels,  the  dura  mater, 
and  the  brain. 

The  tem|)oral  bone  consists  of  a  squamous,  a  petrous, 
and  a  mastoid  portion.  Ossification  of  the  temporal  is 
developed  by  ten  centres,  viz.,  six  for  the  petrous  and 
jnastoid  portions,  one  for  the  squamous  and  zygoma, 
one  for  the  tympanic  plate,  and  two  for  the  styloid 
process.  Inflammatory  changes  of  a  destructive  char- 
acter are  more  apt  to  take  place  in  the  petrous  and 
mastoid  portions  than  in  the  squamous  and  tympanic. 
During  the  first  years  of  life  the  jK)ints  of  union  be- 
tween these  different  porticms  are  very,  vascular,  and 
at  times  are  not  firmly  united,  so  that  inflammatory 
products,  especially  tubercle  bacilli,  cjm  easily  break 
through  these  vascular  walls  and  give  rise  to  a  collec- 
tion of  pus  in  the  soft  tissues  Ixjhind  the  auricle,  a 
condition  of  aifairs  which  is  of  frequent  occurrence  in 
scrofulous  children. 

In  the  child  the  external  auditory  canal  is  as  large  in 
pro[)ortion  as  in  the  adult,  except  that  in  the  former  the 
canal  consists  almost  wholly  of  cartilage,  while  in  the 
adult  it  is  bony  for  two-thirds  of  its  length. 
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III  till'  itirnnt  nt  birth  there  ia  an  inctnnplete  ring  with 
twii  tiilH'r<'l<'K,  Kiir  in  rriilit  iiml  one  lx-h!nil ;  llie^  tuber- 
^^t'n  ii|i]ir<>iiitiiiit<>  i>i)(i  nmithcr  in  the  lower  wull  nf  the 
Itii'iiliia  nt  Mil'  Kh'ix'i'l  rowui,  and  furm  a  furanien  which 
<hii'^  iinl  Iwrnitic  chwol  until  tho  fifth  or  sixth  ytar  of 
ii^i'.     'I'hU  ii|ii'rliin',  Ikiwcvit,  MmieUmes  remuins  open 
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mill,  m  II  I-  III  <'U.<  |>r 

m,\    h.  Il|..tvl«l.lllll    hu 


t 


<i  \w  wivcrtxl  bv  tliiii  fibrous  tissue, 
Mximiiv  Id  till-  jiamtid  gluud,  it  is 
.nlliiiiiniiitiuii  niuy  I'Xteml  I'mm 
(III*  i)<iliTiuil  iiii'iiliiN  li>  tho  iHin^liit  ^Iniiil,  or  rur  ifrnd. 
Dlll'lUtf  •III  hMhkIi  of  nilim|v.  ilii>  ilniinhruil  rivqiiently  is 
iii)ti||t»li'i|,  Hitil  ill  Mimt*  IXW4  iIk'  Intivriuth  is  uSectitl  as 
Vfll. 
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The  tympanum  communicates  with  the  Eustachian 
tube  in  fniiit  niitl  the  masUtld  antrum  and  cvWs  behind. 
The  drumheiiii  forms  tlic  greater  part  of  its  outt-r  wall. 
Beneath  tlie  floor  of  the  tympanum,  and  scparateil  fnim 
it  by  bone,  is  the  jugular  fitssa  posteriorly  and  the 
carotid  artery  anteriorly.     In  the  uppiT  jMirtion  of  the 


tympauuni  is  tlic  attic  (Fig.  124),  containiug  the  artieu- 
lution  of  the  head  of  the  malleus  with  the  incus ;  the 
atlie  o{ieni4  i)osteriorly  into  the  matntoid  antrimi  (Fig. 
125)  anil  thehitter  into  the  mastoid  eells.  S»mc  writei-s 
describe  a  ihini  ejivity,  viz.,  the  aditus  ad  antrum,  whieh 
is  the  iNissagG  between  the  attic  and  the  antrum.  The 
tcgmen  tymjjnni,  or  roof  of  the  middle  ear,  iMiisists  of 
a   very  tiiin    plate  of  Iwme,  njKin   wliich    rest  the  dura 
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mater  and  brain.  In  some  cases  there  are  defects  in  the 
teamen  tympani,  which  are  c»<)vcred  over  with  fibrous 
tissue,  so  that  in  acute  otitis  nuHlia  the  inflammation 
mav  extend  directly  to  the  duni  and  ffive  rise  to  men- 
ingitis  or  brain  abscess.  In  cjises  of  fracture  of  the 
temi)<)ral  Iwne  the  tympanic  rtnif  may  be  involved, 
symptoms  indicative  of  this  complication  l>eing  esi*ape 
from  the  meatus  of  bloo<l  and  cercbn>spinal  fluid. 

Macewen^  enumerates  the  following  connnunications 
with  the  tympanic  cavity,  and  states  that  pathological 
pnxM^sses    may   extend    through    these   apertures,    viz.: 

1.  The  external  auditory  meatus. 

2.  The  Eustachian  tube  and  canal  for  the  tensor 
tympani  muscle. 

3.  The  mastoid  antrum  and  cells. 

4.  The  i)etn>-s<iuamosal  fissure  runniug  the  whole 
length  of  the  tegmen  tympani,  ojk'U  in  early  years,  and 
markcil  l)v  numemus  channels  in  after-life. 

o.  The  masto-scpianiosal  fissure,  ojX'U  in  childhoixl, 
occasionally  remaining  unossified  in  after  life,  and 
marked  bv  numerous  foramina  when  ossifie<l. 

(>.  The  fenestra?  ovalis  and  n^tunda  communicate 
with  the  vestibule  an<l  cochlea,  resjwctively,  and  the 
former  communicates  with  the  internal  meiitus  ;  a  venous 
(^uial  from  the  cochlea  communicates  with  the  pyram- 
idal part  of  the  jugular  fossji. 

7.  The  Fallopian  c^anal,  having  communications  with 
the  tympanic  cavitv  :  in  infancy,  by  a  defi^ct  in  its  ante- 
rior  wall  aln^ve  the  fenestra  ovalis,  and  permanently  by 
the  ajKTture  for  the  stapcnlius  muscle  and  the  small 
nerve  twig  for  the  same ;  by  the  channel  lor  the  chonla 
tympani,  which  again  pierces  the  wall  of  the  tymi^num 

'  Pyojfeuic  Infective  Diseases  of  the  Brain  and  Spinal  (.V>rd,  pages  5-7. 
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at  the  canal  of  Huguier  in  the  fissure  of  Glaser;  by  an 
arterial  twig,  the  stylo-mastoid  branch  of  the  posterior 
auricular,  which  passes  into  the  tympauum. 

The  Fallopian  aqueduct  opens  above  the  cribriform 
plate  into  the  internal  meatus,  and  through  the  hiatus 
Fallopii  and  a  smaller  hiatus  in  front  of  this  (transmit- 
ting the  greater  and  lesser  superficial  petrosal  nerves, 
respectively)  into  the  middle  cranial  fossa,  so  inflam- 
mation may  extend  along  the  perineural  sheaths  and 
set  up  lepto-meningitis  of  both  posterior  and  middle 
fossse. 

8.  The  foramen  between  the  carotid  canal  and  the 
jugular  fossa  for  Jacobson's  nerve  to  the  sympathetic 
plexus  and  inner  wall  of  the  tympanum. 

9.  The  fossa  subarcuata — in  childliood  a  wide  foramen 
transmitting  a  vein  to  the  cells  under  the  superior  semi- 
circular canal,  and  at  a  still  earlier  period  to  the  mastoid 
cells  near  the  outer  aspect  of  the  infantile  mastoid. 

10.  The  lateral  and  sigmoid  sinus — by  means  of 
numerous  minute  veins  through  the  posterior  and  lower 
part  of  the  tegmen  tympani  and  through  the  mastoid 
antrum  and  cells. 

11.  The  superior  petrosal  sinas — by  means  of  numer- 
ous minute  venous  channels. 

12.  The  inferior  petrosal  sinus — by  means  of  veins 
from  the  labvrinth. 

13.  The  temporo-maxillary  vein — ^by  many  minute 
veins  from  the  anterior  part  of  the  tympanic  cavity. 

14.  Free  communication  through  the  bone  with  the 
dura  matral  system  of  veins. 

15.  The  carotid  canal — pierced  by  several  foramina 
for  nutrient  vessels  and  branches  of  the  sympathetic 
nerves  to  the  tympanum,  also  by  small  veins. 
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hearing,  even  when  the  drumhead  and  the  malleus  and 
incus  have  been  destroyed,  provided  there  is  no  fixation 
of  the  foot-plate  of  the  stapes. 

Symptoms.  Pain  is  one  of  the  most  prominent  symp- 
toms, and  it  is  apt  to  be  very  severe  and  continuous, 
ahhough  in  tubercular  subjects  the  disease  may  occur 
without  pain.  The  pain  is  sometimes  due  to  retained 
secretion,  but  more  frequently  it  is  caused  by  inflam- 
mation of  the  periosteum  or  of  the  bone  itself.  Other 
symptoms  are  tinnitus,  vomiting,  vertigo,  nystagmus,  in- 
somnia, elevation  of  temperature  witli  occasional  chills, 
and  increased  pulse-rate.  The  discharge  is  characteristic, 
being  generally  increased  in  quantity,  foul-smelling,  and 
containing  blood-corpuscles  and  occasionally  gritty  par- 
ticles of  necrosed  bone.  The  external  meatus  u^enerallv  is 
filled  with  granulations  which  bleed  easily.  The  remain- 
ing rim  of  the  drumhead  is  swollen  and  red,  while,  if 
the  antrum  is  invaded,  there  may  be  a  bulging  of  the 
posterior  upper  wall  of  the  external  meatus.  After 
syringing  the  canal  and  drying  it  with  absorbent  cotton, 
the  probe  is  the  most  valuable  isistrument  for  determin- 
ing the  existence  of  caries.  The  bony  walls  of  the  meatus 
are  sometimes  carious,  while  abscesses  form  in  the  soft 
tissues  about  the  ear,  or  over  the  mastoid,  or  below  the 
auricle.  Occasionally,  there  is  an  abscess  alK)ve  the 
pinna,  but  rarely  in  front  of  it.  The  pus  may  force  its 
way  into  the  external  auditory  canal  through  one  of  the 
fissures  of  Santorini,  or  it  may  break  through  the  soft 
tissues  about  the  auricle,  or  it  may  force  a  ])assjige  to  the 
nasopharynx  and  give  rise  to  a  retropharyngeal  abscess. 
As  a  result  of  the  formation  of  abscesses,  various  fistulae 
are  found,  either  in  the  region  of  the  mastoid,  or  al)ove, 
in  front  of,  or  below  the  auricle. 
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Facial  paralysis  is  another  symptom  of  caries  of  the 
temporal  bone,  and  may  Ov'^cur  as  a  result  of  an  inflam- 
matory exudation  in  the  sheath  of  the  nerve.  There 
may  or  may  not  be  caries  of  the  Fallopian  canal.  When 
caries  occurs,  it  does  not  necessarily  follow  that  there  will 
be  facial  paresis.  The  paralysis  may  be  permanent, 
depending  largely  on  the  extent  of  the  inflammation. 
As  a  result  of  paralysis,  there  may  be  conjunctivitis  of 
the  same  side  with  ulceration  of  the  cornea. 

Prognosis.  When  there  is  free  drainage  for  the  secre- 
tion and  the  patient  is  otherwise  in  good  health,  the 
prognosis  is  much  more  favorable  than  when  caries  occnirs 
in  individuals  suffering  from  some  exhaustive  disease. 
The  destructive  process  may  be  limited  to  the  attic  and 
tympanic  roof,  or  it  may  extend  to  the  dura  and  brain  ; 
while,  on  the  other  hand,  there  may  be  extensive  dis- 
ease of  the  temporal  bone  leading  to  the  formation  of  a 
large  secpiestrum  without  fatal  result. 

Caries  and  necrosis  may  terminate  in  recovery  with 
or  without  much  loss  of  bone  substance,  or  various  com- 
plications may  ensue,  viz.,  meningitis,  bniin  abscess, 
sinus  thrombosis,  suppurative  labyrinthitis,  septicaemia, 
pyaemia,  hemorrhage  from  the  internal  carotid  artery  or 
internal  jugular  vein. 

As  a  result  of  deep-seated  caries  large  sequestra  may 
be  formed,  inc^luding  a  portion  or  even  the  whole  of  the 
labyrinth.  The  outer  wall  of  the  mastoid  process  is 
occasionally  exfoliated  (see  Figs.  122  and  123). 

The  auditory  canal  should  first  of  all  l)e  syringed 
with  antiseptic  solutions,  and  as  perfect  drainage  as 
possible  establishe<l  by  means  of  curettes  and  sharp 
spoons.  In  the  case  of  fibrous  strictures  of  the  meatus, 
very  small  rubber  tubing,  through  which  is  passed  a 
quill  toothpick,  may  be  used,  the  quill  keeping  the  tube 
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When  the  chorda  tympani  nerve  is  inj\ired,  as  may 
hapiH^n  from  a  blow  or  fall,  or  from  instrumental  manip- 
ulation, there  will  occasionally  be  observed  a  loss  of  the 
sense  of  taste  in  the  anterior  two-thirds  of  the  tongue 
on  the  side  affected.  The  facial  nerve  may  be  par- 
alyzed in  its  course  through  the  middle  ear  from  injury 
duo  to  an  operation,  or  from  disease  of  the  middle  ear, 
or  the  facial  paralysis  may  be  of  central  origin.  As  a 
result  of  such  pandysis  tx)njunctivitis  occurs,  and  occa- 
sionally ulcerations  on  the  cornea,  the  patient  being 
unable  to  close  the  eye.  The  sense  of  smell  is  impaired. 
The  i>atient  has  difficulty  in  mastication,  the  food  col- 
lating between  the  cheek  and  gums  on  the  affected 
side.  Taste  is  aff^vtcnl  tlux)ugh  the  chorda  tympani. 
The  {Kitient  is  unal)le  to  whistle.  In  j>aralysis  of  the 
facial  due  to  a  tvntnil  lesion,  the  patient  generally  can 
close  the  aHiH»tcHl  eve,  and  the  nuiscles  of  the  face  are 
nHU»h  less  attW»teil,  while  the  chonla  tynn>ani  is  not 
involviHl.  The  facial  jKinilysis,  when  due  to  middle  or 
internal  ear  tlisease,  is  on  the  same  side  as  the  lesion;  but 
when  of  i*ortical  origin,  or  due  tt>  a  lesion  of  the  internal 
eajv^ule,  the  paralysis  is  on  the  opj)osite  side.  In  children, 
the  wall  of  the  «uwl  for  the  facial  is  extremely  thin,  and 
iKH'iisionaHy  then*  is  a  small  opening  in  this  wall,  so  that 
facial  jv^ralysis  is  of  more  frequent  iKX^urreuce  in  children 
than  in  adults.  It  is  im{H>rtant  to  remember  the  course 
of  the  Fallopisu)  csuial,  for  the  surgei>n  is  likely  to  injure 
the  nerve  during  o)H>nitions  on  the  mastoid  as  well  as 
wlieu  excising  c:mous  iv^icU^,  The  facial  canal,  in  its 
oi>urs4*  tlmnigh  the  upjHT  jvins  of  the  tymjxinum,  lies  just 
aUwe  the  fonuuen  ovale  and  dinvtiv  Whind  the  attic  and 
autninu  ^>  tlun  the  surg\\>n  should  avoid  the  inner  and 
anterior  wall  of  the  antnmi.     After  removiiur  carious 
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ossicles,  great  care  should  be  exercised  in  scraping  the 
attic.  The  patient's  face  should  constantly  be  watched, 
to  see  liat  there  is  no  twitching  of  the  facial  muscles 
Even  when  thiaprecaution  has  been  taken,  facial  paralysis 
has  occurred,  as  the  muscles  will  probably  not  respond  to 
stimulation  when  the  patient  is  completely  under  the 
influence  of  an  aiuesthetic.  In  early  life  the  mastoid 
process  is  but  slightly  developed,  and  consists  principally 
of  the  antrum,  which  is  large  and  very  near  the  surface 


of  the  skull.    The  ossicula  in  the  infant  are  of  ahnost 
the  same  size  as  in  the  adult. 

The  mastoid  cells  in  adult  life  vary  very  much  as  to 
size,  and  from  anatomical  investigations  it  is  known 
that  no  two  processes  are  exactly  alike.  The  cells  in 
one  ca.se  may  consist  of  large  air-spaces,  which  com- 
municate with  one  another,  as  in  Fig.  18,  the  so-caUed 
pneumatic  mastoid  process,  or  they  may  be  arranged  as 
in  Fig.  128;  orthemastoid  process  (Figs.  129andl30)  may 
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be  composed  of  small-ceUed  diploe  and  osseoustissuefilled 
with  fatty  substances;  or  the  mastoid  process  may  be 
sclerosed.    The  pneumatic  mastoid  process  is  generally 


Section  through  dlplo^tic  mutold. 
I.  Lateral  siniii.    2.  Mulald  cella,    3,  Aiil«rlor  canal  v 


lui^r  tlian  eitlior  tlw  dijiloetic  or  sclerosed  varieties. 
In  some  rases  the  niaHtoid  is  com^tosied  i^rtly  of  pneu- 
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matic  cells  and  partly  of  diploetic  tissue.  According  to 
my  experience,  in  cases  in  which  the  external  wall  of 
the  mastoid  process  is  small,  and  especially  when  the 
lower  portion  is  poorly  developed,  the  lateral  sinus  is 
more  likely  to  run  closer  to  the  antrum  than  in  those 
cases  in  which  the  mastoid  is  filled  with  large  air-cells. 
In  such,  moreover,  great  care  should  be  taken  not  to 


injure  tlie  simis  when  opening  the  mastoid  untriim. 
The  bony  wall  between  the  mastoid  ceWs  and  the  sig- 
moid sinus  is  very  thin,  and  in  isome  cases  there  are 
defects  in  the  bone  which  arc  filled  in  with  fibroua 
tissue.  An  unusual  error  in  the  development  of  the 
jugular  fossa  will  be  observed  in  Fig.  135. 
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In  the  child  there  is  an  opening  fouiiil  in  the  petrous 
bone  on  its  posterior  surface,  the  fos,sji  subarcuata,  lying 
between  the  external  anditory  meatus  and  the  groove 
for  the  superior  petrosal  sinus.  It  terminates  in  u, 
series  of  cells  just  beneath  the  superior  semicircular 


mulDid  cdlLt  b  ui  unuBinlly  ihkk  bow.     1,. 

r  t»ue  .iMVe:  a.  aqujpluflui.  FaUojrfi: 

ocixinlBl  mrOdKukr  (snal;  4.  Buperior 

ontruBi;  4.  promonlDryi   5,  portion  of  euoM 

fircular  cwuH;  5,  junFliun  ..f  hblUB  with 

iquiBductuD  Fsllopii;  S,  ptninDDlDcy. 

dyle  of  occiphsl  bone  and  Ibn  foramrai  Uanntf 

canal.  Soon  after  birth  this  canal  gradually  fills  up 
with  more  or  less  bony  tissue,  so  that  eventuall.\'  it  is 
but  a  small  sinus.  It  is  usually  of  small  size  in  the 
adult,  and  as  a  nile  it  is  closed.  It  is  of  importaiiire  be- 
cause, when  present,  inflammation  may  extend  from  the 
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mastoid  cells  to  the  brain,  as  a  vein  enveloped  in  dura 
mater  passes  through  it.  Tlie  mastoid  antrum,  in  the 
ehild  just  after  birth,  is  covered  by  a  much  thinner  layer 
of  bone  than  in  tlie  adult,  so  that  pus  makes  its  way 


Temporal  bdcI  urclpllal  booea  viewed  from  below, 
Id  develdpineiilof  rigbtjugular  foHsB.  A.  SiiunniBorr 
B.  SiiuaiiiB  of  left  temporal.  C.C.  UCRlpltal  bone.  1.  BaBllar  priweaH. 
%'i.  CtmajleK.  H.  Jl.  ZyKomallc  proi-eaaea.  i,i.  MbbIoM  orocesseii.  fi. 
Keparate  openlUK  tor  exit  of  Ibferlur  pel roaal  sinus,  fl.  Krror  In  devel- 
opment reHulUnK  In  BbHcneeof  rlgbt  Jugular  fohoa,  wbh'h  Is  repre- 
iwatedbr  anopenlDKriireiit  oribealbus.  7.  l.efl  Jugular  rtiwa.  Home- 
waat  overdeveloped.  K  S.  Aoterlor  condyloid  foramina.  D.  i'orUoa 
otspbeDuldcelln. 


nnirai  mnw  nwlily  lo  lli<>  evkTiiiil  sin-fa.v  ..f  iUo  skull. 
Tlie  nia.stoid  procc-ss  duos  not  iissiinu'  iliv  ty|iifiil  wiiape 
until  the  child  is  alxiut  three  years  <if  age.  The  mas- 
toid antrum  is  the  point  which  the  »urgeon  should  always 
expose  when  operating  for  mastoid  disease,  es|)ecialiy 
when  pome  intracranial  complication  has  occurred,  for  it 
is  there  that  inoMt  jmthogenic  processes  have  their  origin. 
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MASTOIDITIS  EXTERNA. 

Primary   Acute  Inflammation  of  the  Mastoid 

Periosteum!. 

Primary  acute  inflammation  of  the  periosteum  cover- 
ing the  mastoid  process,  is  rare,  although  such  cases  do 
occur  and  have  been  reported,  the  congestion  first 
appearing  in  the  periosteum  covering  the  mastoid.  The 
eausation  of  madoid  pcrioHfUis  is  frequently  obscure,  but 
it  may  be  due  to  cold,  injury,  or  extension  of  the  in-- 
ilammation  from  a  furuncular  condition  of  the  external 
meatus.  The  hearing  in  such  cases  is  generally  normal, 
as  no  changes  are  apt  to  take  place  in  the  drumhead. 
There  may  be  a  slight  congestion  of  the  posterior  bony 
wall  of  the  external  meatus.  The  auricle  generally  stands 
out  prominently,  while  the  tissues  over  the  mastoid  are 
painful  to  the  touch,  red,  and  cedematous.  The  pain 
is  apt  to  be  severe  in  scjme  casc^,  and  there  may  or 
may  not  he  considenible  fever.  When  one  or  more 
furuncles  have  formed  in  the  external  meatus,  the  in- 
flammation may  extend  to  the  soft  tissues  about  the  ear, 
and  especially  in  the  mastoid  region,  so  that  the  parts 
are  verv  tender  and  (edematous,  with  the  auricle  stand* 
ing  out  prominently.  The  beginner  is  very  likely  to 
mistake  this  condition  for  disease  of  the  mastoid  proc- 
ess, but  the  presence  of  a  furuncle  in  the  canal  will 
give  the  surgeon  a  clue  to  the  causation.  It  is  possible, 
however,  in  severe  cases  of  acute  otitis  media,  for  the 
])eriosteum  over  the  mastoid  process  to  be  affected, 
especially  in  strumous  subjects.  Unless  a  free  incision 
is  made  down  to  the  lx)ne,  there  is  a  liability  that  the 
latter  will  become  involved  and  the  inflammatory  proc- 
ess extend  to  the  mastoid  cells.     The  disease  mav  run 


DISEASES  OF  THE  MASTOID  PROCESS.     337 


338  MANUAL  OF  OTOLOGY. 

its  course  in  a  few  days  and  subside  rapidly,  or  sup- 
puration may  take  {)lace.  The  abscess  may  open  into 
the  external  meatus  through  one  of  the  inci-surse  San- 
torini.  As  a  result  of  periostitis,  the  superficial  layers 
of  bone  underneath  mav  become  necrosed  unless  an 
incision  is  made  through  the  periosteum  down  to  the 
bone.  In  the  early  stage  of  this  affection  the  artificial 
leech  should  l)e  applied,  followed  by  the  Leiter  cold 
coil.  If  these  measures  do  not  afford  relief,  a  free  in- 
cision should  be  made  through  the  soft  tissues  over  the 
mastoid  down  to  the  l)one.  If  the  bone  beneath  has 
become  carious,  this  should  be  removed  with  chisels 
and  gouges. 

MASTOIDITIS  INTERNA. 

Primary  Acitte  Inflammation  of  the  Mastoid 

Cp:lls. 

Cases  have  been  reported  from  time  to  time,  and 
undoubteilly  occuir,  in  which  the  mastoid  cells  are  pri- 
marily involved.  The  disease  may  be  due  to  cold, 
trauma,  syphilis,  tuberculosis,  or  the  influenza,  or  may 
develop  six>ntaneoiisly.  The  micro-orgiuiisms  of  in- 
fluenza, or  the  dij>lococcus  pneumonije  may  be  found  in 
this  disease,  as  well  as  other  microbes. 

Henrici,  of  Rostock,  has  reported  eight  cases  of  tuber- 
culosis in  the  mastoid  in  children  and  has  added  the 
histories  of  thr(»e  more  cases  under  seven  and  two  in 
the  eighth  year.  His  combined  statistics  show  that 
primary  tuberculosis  of  the  mastoid  process  occurs  in 
somewhat  less  than  one  sixth  of  the  ciisos  of  mastoiditis 
of  children.  According  to  this  author,  this  form  has 
especial  interest  on  account  of  its  character  as  primary 
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bone  tuberculosis,  and  not  as  a  disease  transmitted  from 
bone  tuberculosis  of  the  tympanum.  The  usual  mas- 
toid operation  generally  leads  to  recovery,  although  the 
period  of  recovery  is  somewhat  prolonged.  The  prog- 
nosis is  more  unfavorable  the  younger  the  child.  This 
writer  believes  that  the  primary  form  is  much  more 
frequent  than  tuberculous  mastoiditis  extending  from 
the  tympanum. 

The  symptoms  are  pain  in  the  region  of  the  mastoid, 
which,  though  slight  at  first,  usually  becomes  very  severe 
and  throbbing.  This  is  followed  by  tenderness  on 
pressure  over  the  mastoid  bone,  and  if  the  pus  makes 
its  way  through  the  bony  wall  fluctuation  will  be  detected 
in  the  soft  parts  and  the  auricle  will  stand  out  promi- 
nently. In  this  affection  the  disease  may  reach  its 
height  in  a  week  or  ten  days,  and  the  inflammation  sub- 
side without  suppuration,  or  an  abscess  may  form,  which 
may  jHirforate  the  outer  cortex  after  several  weeks  of 
sufTering.  There  is  always  danger  that  the  inflammation 
may  extend  to  the  sigmoid  sinus  if  pus  forms  and  is 
not  evacuated,  or  that  the  dura  may  become  involved 
through  the  thin  tympanic  roof. 

As  in  periostitis  of  the  mastoid,  so  in  this  disease, 
the  hearing  usually  is  unafiecU^d.  It  is  difBcult  to  make 
a  difiercMitial  diagnosis  between  primary  mastoiditis  and 
mastoid  periostitis,  except  that  in  the  former  the  pain 
is  deeper  seated.  If  a  subperiosteal  abscess  has  already 
developed,  it  will  be  impossible  to  tell  whether  the 
mastoid  cells  are  implicated  until  a  free  incision  has 
lK»en  made  down  to  the  l)one  and  the  latter  has  been 
exainine<l  for  a  siiuis.  It  is  always  well  in  such 
cases  to  open  the  cells  to  see  if  pus  has  formed. 

Prognosis.      The  prognosis   is    usually   favorable  in 
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simple,  uncomplicated  cases.  The  surgeon  should  be 
guarded  in  expressing  an  opinion,  however,  when  the 
disease  occurs  in  a  syphilitic  or  cachectic  individual. 

Treatment.  The  treatment  of  this  disease  is  similar 
to  that  for  acute  mastoid  inflammation  occurring  second- 
arily to  acute  purulent  otitis  me<lia. 

Acute  Inflammation  of  the  Mastoid  Cells 
ocx:jurring  in  connection  with  Acute  Sup- 
purative Otitis  Media. 

Inflammation  of  the  mastoid  cells  occurring  secondarily 
to  acute  otitis  media  is  the  form  most  frequently  ob- 
served. The  disease  starts  generally  in  the  nasopharynx, 
and  extends  by  the  Eustachian  tube  to  the  tympanum, 
and  thence  through  the  antrum  to  the  mastoid  cells. 
The  inflammation  of  the  cells  mav  follow  an  acute 
catarrhal  or  acute  suppurative  otitis  media,  or  occur  as 
the  result  of  chronic  purulent  otitis  media,  frequently  of 
long  standing.  Mastoid  disease  developing  in  connec- 
tion with  chronic  purulent  inflammation  of  the  middle 
ear  will  be  described  separately. 

Acute  inflammation  of  the  mastoid  cells  may  follow 
prolonged  exjx)sure  to  wet  or  cold.  Other  causes  are  the 
exanthematous  diseases,  diphtheria,  tonsillitis,  bronchitis, 
typhus  and  typhoid  fevers,  tuberculosis,  syphilis,  in- 
fluenza, the  use  of  the  nasal  douche,  and  "sniffing  up" 
salt  and  water  for  the  relief  of  nasal  catarrh.  It  is 
probable  that  in  almost  all  ciises  of  acute  otitis  media 
the  mucous  lining  of  the  mastoid  cells  is  simultaneouslj 
involved.  The  diploetic  mastoid  cells  are  not  affected 
as  often  as  the  pneumatic  variety.  In  some  pneumatic 
processes  the  opening  from  the  antrum  into  the  cells  is 
large.     If,  however,  the  opening  is  small,  or  it  becomes 
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occluded  through  swelling  of  the  mucous  membrane 
the  escape  of  pus  is  prevented,  and  the  dischaige,  being 
forced  back,  forms  an  abscess. 

Since  the  influenza  made  its  appearance  in  this  coun- 
try there  have  been,  according  to  my  experience,  many 
more  cases  of  mastoid  disease  than  ever  before.  It  is 
only  a  few  years  ago  that  but  twelve,  or  at  most  twenty, 
cases  of  this  disease  were  recorded  in  the  annual  report 
of  the  New  York  Eye  and  Ear  Infirmary.  In  the  re- 
port for  1896  there  were  135  mastoid  operations,  while 
for  1897  the  number  had  increased  to  161,  and  in  1916 
to  614.  Formerly,  it  was  the  exception  for  both  mastoid 
processes  to  be  involved  simultaneously  in  a  case  of  acute 
otitis  media.  During  the  past  few  years  such  a  condition 
of  affairs  has  been  very  frequent.  A  patient  will  have 
a  sudden  severe  earache,  which  is  followed  in  a  few 
hours  by  a  bulging  of  the  drumhead  and  symptoms  of 
mastoid  inflammation.  Of  twenty  cases  that  came  under 
my  observation  recently  in  private  practice,  all  had  acute 
otitis  media.  In  seventeen  there  was  acute  inflamma- 
tion of  the  mastoid  cells,  and  in  seven  it  was  necessary 
to  open  the  mastoid  process.  In  ten  recovery  took  place 
without  operation.  Of  these,  the  drumhead  was  incised 
in  six  cases.  In  one  of  them,  viz.,  that  of  an  infant, 
several  months  old,  in  whom  alarming  symptoms  devel- 
oped suddenly,  suggesting  a  meningeal  complication, 
puncture  of  the  drumhead  gave  speedy  and  marked 
relief. 

Ssrmptoms.  The  most  prominent  symptom  is  pain  in 
the  mastoid  process,  which  radiates  usually  in  differ- 
ent directions — upward  in  the  temporal  region  and 
downward  and  forward  toward  the  teeth.  Great  pain 
is  felt  on  jxircussion  of  the  bone  or  when  firm  pressure 
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is  made.  The  pain  on  pressure  usually  is  limited  to 
the  region  just  over  the  mastoid  antrum  or  to  the 
middle  and  lower  thirds,  especially  at  the  tip.  Sensi- 
tiveness to  pressure  does  not  necessarily  signify  that  the 
bone  is  diseased  at  that  particular  point  only,  so  that  it 
is  always  important  to  make  a  careful  examination  of 
the  entire  mastoid  process  during  an  operation  in  this 
region.  In  some  cases  pus  forms  in  the  mastoid  cavity 
with  very  little,  if  any,  ))ain.  This  frequently  happens 
when  the  disease  occurs  in  connection  with  tul)erculosis, 
influenzal  and  the  exanthematous  diseitses.  As  mastoid 
disease  is  observed  frecjuently  during  the  course  of  scar- 
latina, diphtheria,  and  other  infections  diseases,  it  is 
most  imperative  for  the  surgeon  to  make  iifree  incmon 
in  the  drumhead  at  an  early  date.  An  abscess  in  the 
mastoid  cells,  oc(nirring  secondarily  to  acute  purulent 
otitis  media,  is  more  likelv  to  be  located  in  the  middle  and 
lower  thirds  than  in  the  upper  third.  Other  symptoms 
of  mastoid  inflammation  are :  increase  of  surface  tem- 
perature of  the  affected  side;  bulging  of  the  posterior 
and  upper  {K)rtions  of  the  drumhead,  with  drooping  of 
the  adjacent  soft  parts  of  the  external  meatus ;  after 
perforation  has  occurred,  the  appearance  of  a  nipple-like 
process,  at  the  extremity  of  whi,ch  is  found  a  minute 
opening,  and  profuse  discharge  from  the  ear.  The  tem- 
peratnre  may  vary  from  99.5°  to  104°  or  105°  F.  As 
a  rule,  in  simple,  uncomplicated  cases  it  is  lower  in  adults 
than  in  children.  A  patient  with  extensive  caries  of 
the  mastoid  cells  and  with  a  carious  opening  into  the 
cranial  cavity  may  have  a  temperature  but  slightly 
above  normal,  so  that  a  comparatively  low  temperature 
does  not  necessarily  signify  that  the  case  is  not  one  of 
considerable    gravity.      Not  long    ago  a  patient    was 
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admitted  to  my  service  at  the  Infinnary  with  an  acute 

purulent  otitis  media.     There  was  absohitely  no  pain  on 

pressure  over  any  portion  of  the  mastoid  process.      As 

the  discharge  continued  to  be  very  profuse  in  spite  of  all 

treatment  and  the  patient  had  a  very  septic  appearance 

with  a  badly  coated  tongue,  a  mastoid  operation  was 

performed.      The  mastoid  cells  were  filled  with  pus  and 

the  bone  was  very  much  diseased.      That  the   patient 

did  not  complain  ot  pain  when  pressure  was  made  on  the 

bone  was  due  to  the  fact,  probably,  that  the  outer  cortex 

was  very  thick.     The  profuse  discharge  in  this  instance 

was  the  principal  symptom.      Young  infants  frequently 

have  a  temperature  of  105°,  while  in  adults  one  is  much 

more  apt  to  find  the  temperature  below  100°  F.,  even 

when  extensive  mastoid  disease  occurs.     Great  surprise 

is  often  expressed  by  the  general  practitioner  that  there 

can  be  any  serious  disease  with  such  a  low  temperature. 

I  have  never  seen  a  case  of  acute  infiammation  of  the 

mastoid  cells  without  slight  elevation  of  temperature, 

except  in  a  few  instances  and  I  look  upon  this  symptom 

as  having  a  very  important  bearing  on  the  diagnosis. 

If  a  patient  is  under  observation  who  has  had  an  acute 

purulent  otitis  media  for  a  week  or  ten  days,  and  an 

examination  reveals  bulging  of  the  upper  wall  of  the 

auditory  canal  and  drumhead,  and  there  is  pain  on 

pressure  over  the  mastoid  antrum  or  tip;  and,  further,  if 

there  is  some  rise  in  temperature,  frequently  very  slight, 

and  especially  if  there  is  a  profuse  discharge,  these 

symptoms  taken  together  are  very  characteristic  of 

mastoid  inflammation.    The  condition  of  both  mastoid 

processes  should  always  be  compared,  because  in  some 

persons  pressure  made  over  the  normal  mastoid  causes 

pain,  especially  in  nervous  subjects.    Bulging  of  the 
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upper  and  posterior  portion  of  the  drumhead  and 
drooping  of  the  adjacent  cutaneous  lining  of  the  external 
meatus  are,  to  my  mind,  absolute  symptoms  of  mastoid 
involvement,  and  I  believe  that  in  such  cases  it  is 
always  necessary  to  perforate  the  mastoid  cells. 
Formerly  it  was  taught  that  oedema  and  redness  of  the 
tissues  behind  the  ear,  with  prominence  of  the  auricle, 
were  evidences  of  mastoid  disease.  Surgeons  have  fre- 
quently waited  for  these  symptoms,  as  well  as  for  the 
appearance  of  fluctuation.  An  operation  should  never 
be  deferred  till  such  a  late  stage,  as  valuable  time  may 

Fig.  138. 


Dr.  Mosher's  inHtrumcnt  for  transillumination  of  the  mastoid  cells. 


be  lost  by  so  doing.  The  fact  should  not  be  overlooked 
that  redness  and  a»dema  over  the  mastoid,  and  tender- 
ness on  pressure,  occur  in  cases  of  furunculosis  of  the 
external  meatus.  An  examination  of  the  auditory  canal 
will  exclude  this.  Transillumination  of  the  mastoid  is 
of  value  in  some  cases,  especially  when  one  is  hi  doubt. 
iVIosher,^  of  Boston,  has  devised  a  very  useful  instru- 
ment for  this  purpose  (Fig.  138),  which  consists  of  an 
ear  speculum,  closed  at  both  ends,  but  with  a  window 
on  one  side  near  the  tip,  through  which  the  rays  of  an 
eleclric  light  are  transmitted.     There  is  an  air  space 

*  Laryngoscope,  January,  1912. 
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about  the  lamp,  so  that  the  speculum  heats  up  very 
slowly.  The  current  can  be  obtained  from  four  dry  cells 
controlled  by  a  rheostat,  or  by  means  of  the  Wappler 
controller  the  street  ciurent  can  be  utilized.  The  patient 
is  taken  into  a  darkened  room,  the  lamp  adjusted  to  its 
maximum  brilliancy,  and  the  speculum  inserted  into 
the  auditory  canal  with  the  window  placed  posteriorly. 
It  is  made  to  close  the  meatus  firmly  so  that  no  light 
comes  through  the  auricle. 

A  case  was  lately  brought  to  my  attention  by  the 
family  physician  on  account  of  certain  symptoms  sug- 
gestive of  mastoid  disease.  The  patient,  a  young  lady 
of  seventeen,  had  an  attack  of  chickenpox,  and  at 
the  same  time  complained  of  severe  pain  in  the  ear 
and  over  the  mastoid  process.  She  had  a  temperature 
of  101  J°  F.  The  external  auditory  canal  was  swollen, 
so  that  is  was  ini {possible  to  obtain  a  good  view  of  the 
drumhead.  The  tissues  over  the  mastoid  were  very 
tender  to  the  touch  and  (edematous.  The  hearing- 
distance,  however,  wjis  normal,  and  a  careful  inspec- 
tion of  the  inflamed  tissues  showed  the  cause  to  be 
due  to  the  presence  of  papules  beneath  the  skin. 

Formerly  the  view  was  entertained  by  physicians 
generally  that  a  patient  could  not  have  any  serious  trou- 
ble with  the  ear  if  there  was  not  considerable  pain,  and 
at  the  present  time  it  is  oflen  difficult  for  the  otologist 
to  convince  the  family  physician  that  some  of  the  most 
serious  cjises  are  those  in  which  the  pain  is  slight  or  at 
times  absent.  This  statement  applies  particularly  to 
eas(\s  occuirring  in  early  life,  in  which  the  infection  is 
often  a  virulent  one  and  the  temperature  is  apt  to  be 
high.     That  a  very  slight  earache  and  one  of  very  short 
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duration  may  lead  to  a  mastoid  operation  is  shown  in 
the  report  of  the  following  ease :  The  patient,  a  girl  of 
seven,  was  seen  by  me  in  consultation  on  December  29, 
1908.  The  history  was  that  a  week  before  she  had  had 
a  very  slight  earache  on  the  left  side,  which  subsided 
inside  of  an  hour,  and  she  did  not  complain  of  that  ear 
again  until  to-day,  when  the  drumhead  ruptured  spon- 
taneously. During  the  preceding  week  she  had  some 
elevation  of  temjjeniture,  but  it  did  not  rise  above 
101  *  °  F.  (see  Fig.  139).  As  she  had  intestinal  catarrh 
during  this  time  tlie  attending  physician  considered  that 
the  tem[)eratur(i  was  due  to  this  and  not  to  any  aural 
complication.  The  discharge  from  the  ear  was  muco- 
purulent and  very  copious.  There  was  no  tenderness 
over  the  mastoid  on  pressure.  On  January  2,  1909, 
the  drumhead  was  incised,  as  the  perforation  was  small, 
when  thick  creamy  pus  under  pressure  escaped.  The 
patient's  condition  had  improved  up  to  this  time,  but 
the  discharge  had  Ijecome  scanty.  On  January  3  there 
was  a  slight  sensitiveness,  when  pressure  was  made  over 
the  lower  third  of  the  mastoid,  and  as  there  was  some 
bulging  of  the  drumhead  and  swelling  of  the  upper  canal 
wall,  the  membraua  tympmi  was  again  incised  on  Jan- 
uary 4.  A  culture  was  made  from  the  pus  taken  from 
the  middle  ear,  and  it  proved  to  be  a  pure  staphylococ- 
cus infection.  The  mastoid  process  was  opened  on  Jan- 
uary 7,  as  the  tenderness  over  the  mastoid  was  more 
marked,  the  discharge  more  profuse,  and  the  pos- 
terior and  upper  canal  wall  was  drooping.  The 
child  also  was  irritiible.  The  blood  count  showed 
that  the  polymorphonuclear  elements  had  increased 
from  68.2  i)er    cent,    on    January    4    to    71  per  cent 
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on  January  6,  while  the  leucocytes  had  decreased 
slightly.  The  mastoid  bone  was  of  the  pneumatic  variety 
and  was  filled  with  some  pus  as  well  as  granulations  and 
softened  bone.    The  child  made  a  good  recovery. 

A  boy,  six  and  one-half  years  old,  came  under  my  care 
a  short  time  ago,  and  the  case  seemed  to  be  a  very  mild 
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one  at  first,  but  later  it  became  necessary  to  open  both 
mastoid  processes.  He  had  been  in  rather  poor  health 
during  the  winter,  and  had  Imwh  sent  to  Atlantic  City  to 
recover.  He  took  cold  and  had  a  slight  earache  on  the 
right  side,  but  it  did  not  seem  to  amount  to  anything, 
except  that  he  had  had  continuous  fever  for  ten  days  when 
I  first  saw  him  (Fig.  V40).    He  had  been  given  antipyre- 
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tics,  and  it  was  thought  by  the  attending  physician  that 
he  might  have  typhoid  fever.  Three  days  before  he  was 
brought  to  me  he  had  pain  in  the  left  ear,  and  the  deaf- 
ness becamequitemarked  on  both  sides.  Both  drumheads 
were  bulging  and  were  incised  under  nitrous  oxide  gas: 
serum  and  blood  escaped.  The  boy  seemed  to  do  well 
for  several  days,  but  the  tenderness  over  both  mastoid 
processes,  which  was  present  when  I  first  saw  him,  be- 
came more  marked,  and  on  the  fifth  day  after  his  arrival 
in  tox^Ti  I  had  to  open  both  mastoid  processes,  which  I 
found  full  of  pus,  granulations,  and  softened  bone.  The 
leucocytosis  just  before  the  operations  was  16,000. 
Smears  taken  from  the  discharge  from  the  auditory 
canals  showed  the  presence  of  the  staphyloc*occus  on  the 
right  side,  and  the  staphylococcus  and  the  streptococcus 
on  the  left.  The  wounds  healed  and  the  patient 
recovered.  This  case  is  mentioned  to  show  the  impor- 
tance of  carefully  examining  the  ears  in  children  even  if 
the  pain  is  slight,  particularly  if  there  is  a  temperature 
which  persists.  Continuous  fever  in  a  child  who  has 
had  a  slight  earache  is  a  most  important  symptom, 
and  is  usually  due  to  sero-pus  in  the  tympanic  cavity. 

In  children  where  a  discharge  keeps  up  for  three  or 
four  weeks,  and  especially  when  the  membrana  tympani 
seems  swollen  and  of  a  dull  red  color,  the  case  usually 
cannot  be  cured  without  opening  the  mastoid  antrum 
from  behind,  and  in  such  cases  it  is, the  rule  to  find 
granulations. 

In  another  class  of  cases  a  child  may  have  an  acute 
purulent  otitis  media  which  apparently  is  cured, 
although  the  drumhead  does  not  resume  its  normal 
appearance,   and   later  the  discharge  from  the  ear 
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reappears.  This  is  probably  due  to  the  fact  that  a 
focus  of  infection  has  remained  in  the  tympanum,  and 
in  such  cases  a  mastoid  operation  is  frequently  required. 

Acute  inflammation  of  the  mastoid  cells  may  termi- 
nate in  recovery  without  the  formation  of  an  abscess, 
but  more  frequently  suppuration  occurs  and  carious 
destruction  of  the  bone  results,  so  that  afler  weeks  of 
suflering  a  large  sequestrum  may  be  found.  In  influ- 
enza cases  rapid  destruction  of  bone  is  the  rule,  so  that 
it  is  imperative  in  such  to  open  the  cells  very  early. 
The  pus  may  force  its  way  through  the  tympanic  roof, 
and  give  rise  to  meningitis  or  brain-abscess,  or  may 
cause  destruction  of  the  thin  plate  of  bone  covering  the 
sigmoid  sinus  and  producje  thrombosis,  or  perforation  may 
take  place  at  the  mastoid  tip  (Bezold),  thus  allowing  the 
septic  matter  to  burrow  beneath  the  deep  fascia,  and  give 
rise  to  septicaemia  and  pyaemia,  or  to  a  postpharyngeal 
abscess. 

In  the  pneumatic  mastoid  process,  whore  the  cells  are 
large  and  the  outer  cortex  thin,  the  pus  is  more  likely  to 
force  a  passage  externally  and  form  a  subperiosteal  ab- 
scess than  in  the  diploetic  and  sclerosed  processes.  In 
the  latter,  according  to  my  experience,  the  tendency  is 
for  the  pus  to  escai)e  through  a  carious  opening  in  the 
tympanic  roof,  and  to  give  rise  to  an  extradural  abscess 
or  an  abscess  in  the  brain-substance  itself. 

Facial  paralysis  is  observeil  in  some  instances  as  a 
result  of  disease  of  the  mastoid  process  itself  as  well  as 
of  injury  inflicted  by  the  surgeon  during  an  operation. 
In  a  child,  one  and  one-half  years  of  age,  in  whom 
facial  [xiralysis  made  its  appearance  before  operation, 
the  mastoid  colls  were  found  extensively  diseased,  so 
that  it  was  necessary  to  remove  bone  in  all  direc- 
tions.     Although    the  prognosis   as   to  recovery  from 
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the  paralysis  in  such  cases  usually  is  considered  un- 
favorable, steady  improvement  followed  the  application 
of  electricity,  although  the  facial  muscles  did  not  re- 
spond for  some  time  to  the  current.  In  this  case  an 
abscess  had  formed  over  the  mastoid  process.  This 
was  incised  and  a  sinus  found,  with  the  probe,  lead- 
ing down  to  the  antrum  and  tympanum.  Such  ab- 
scesses behind  the  auricle  are  observed  frequently  in 
children  who  are  strumous  or  tuberculous,  and  the  dis- 
ease in  some  cases  is  more  marked  in  the  antrum  than 
in  the  middle  ear  itself.  In  young  children,  as  pre- 
viously mentioned,  the  diflPerent  portions  of  the  tem- 
poral bone  are  not  united  except  by  fibrous  tissue,  so 
that  purulent  secretion  easily  may  force  its  way  through, 
especially  as  the  outer  wall  of  the  antrum  is  particularly 
thin.  The  pus  escapes  through  a  carious  opening  in  the 
external  wall  of  the  antrum  or  else  through  the  masto- 
squamosal  suture,  and  as  the  periosteum  is  not  so  firmly 
adherent  in  a  direction  upward  over  the  squamous  i)or- 
tion  as  downward  toward  the  tip,  the  subperiosteal 
abscess  generally  is  situated  above  and  behind  the 
auricle,  the  latter  standing  out  prominently.  As  such 
an  abscess  is  seen  more  frequently  in  cachectic  sub- 
jects than  in  those  who  are  healthy,  there  is  likely  to 
be  extensive  caries,  not  only  of  the  mastoid  antrum, 
but  also  of  the  squamous  j)ortion  of  the  temporal  bone. 
In  an  infant  operated  upon  but  a  short  time  since,  there 
was  a  large  subperiosteal  abscess  with  extensive  caries 
extending  to  the  middle  cranial  fossa.  The  pus  had 
undoubtedly  burst  through  the  antrum  while  the  drum- 
head was  not  even  perforated  and  but  slightly  con- 
gested, showing  that  the  disease  was  confined  to  the 
antrum.     The   surgeon  should   always   in   such  cases, 
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ufttT  milking  a  free  incision  in  the  soft  parts,  make  a 
tlioixui^h  examination  with  the  probe  for  carious  bone, 
\\\\\\  in  most  cases  it  will  be  found. 

S>me  iK)rtion8  of  the  temporal  bone  are  attacked  more 
ftHHjUontly  by  caries  and  necrosis  than  others.  The 
dillrn»nt  iK)rtions  are  involved  usually  in  the  following 
oinlor:  1.  The  mastoid  process.  2.  The  antrum  and 
tympanic  roof.  3.  The  l)ony  wall  of  the  tympanum 
covering  the  sigmoid  sinus.  4.  The  posterior  bony 
wall  of  the  external  meatus.  5.  The  floor  of  the  tym- 
panum, including  the  posterior  wall  of  the  canal  for  the 
carotid  artery.  Lastly,  the  petrous  portion,  including 
the  bony  labyrinth. 

Skiagraphy  is  now  being  extensively  used  for  the  pur- 
jH^se  of  determining  whether  or  not  the  mastoid  is  in- 
volved, and  to  what  extent.  This  method  of  examination 
has  proved  useful  iu  cases  where  the  clinical  symptoms 
are  insufficient  for  a  positive  diagnosis  of  mastoiditis,  and 
is  jiarticularly  applicable  to  those  cases  of  furunculosis 
which  simulate  mastoid  involvement,  and  to  cases  of 
mastoiditis  due  to  the  streptococcus  mucosus  capsulatus, 
which  at  a  certain  stage  may  present,  few  if  any,  clinical 
symptoms.  It  gives  us  advance  information  of  the 
character  of  the  Ijone,  whether  it  is  of  a  pneumatic  or  dij>- 
loetic  type  or  a  combination — the  arrangement  of  the  cells; 
the  location  of  the  sinus  in  the  majority  of  instances, 
whether  it  is  near  the  surface  or  covered  with  cells,  and 
it  will  frequently  show  the  size  and  location  of  the 
mastoid  emissary  vein  and  its  diverticula  if  any  are  pres- 
ent. 

A  series  of  x-ray  plates  may  be  of  grcjit  value  in 
showing  an  increasing  cloudiness  due  to  an  empyema  or 
intense  inflammation,  or  the  skiagraphs  of  the  mastoid 
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process  may  become  gradually  clearer  and  this  indicate 
a  resolving  mastoiditis. 

The  various  micn)-organisnis  found  in  the  mastoid 
antrum  reach  this  cavity,  as  a  rule,  by  means  of  the 
Eustachian  tube.  It  is  jwssible,  however,  for  a  puni- 
lent  discharge  in  the  ear  to  escape  into  the  nasopharynx 
and  reaching  the  lungs  cause  a  pneumonia ;  or,  if  swal- 
lowed, the  patient  may  have  a  foul-smelling  diarrhcea. 
The  streptococcus  pyogenes  and  the  stiiphylococcus 
aureus  are  frequently  found,  not  only  in  the  j)urulent 
secretion  from  the  middle  ear,  but  also  in  cases  of  brain- 
abscess,  suppurative  leptomeningitis,  and  thrombosis  of 
the  sigmoid  sinus,  especially  when  the  thmmbus  has 
become  disintegnited.  Occasionally  one  discovers  the 
presence  of  the  staphylococcus  j)yogenes  albus  and 
citreus,  the  bacilhis  j)yogenes  fcetidus,  and  the  diplocHjc- 
cus  pneumonia}  of  Friinkel.  Aceonling  to  my  expe- 
rience, when  streptococci  are  present  the  inflamm.ition 
is  apt  to  be  of  a  severe  type  and  to  resist  the  ordinary 
treatment,  whih»  comj)lications  are  likely  to  follow.  In 
a  case  recently  seen  in  consultation  the  acute  otitis 
mt>dia  followed  an  attack  of  tonsillitis.  Both  mastoid 
processes  were  involved,  and  the  sigmoid  sinus  was 
thromlwsed  on  the  right  side.  Streptococci  were  found 
in  the  discharge.     The  case  ternn'nated  fatally. 

It  is  advisable  to  examine  microscopically  the  pus 
from  the  tympanum,  and  to  have  cultures  made,  since 
nnich  information  can  l)e  obtained  in  this  way  as  to  the 
probable  severity  of  the  disease  and  as  to  the  prognosis. 
A  short  time  ago  a  patient  was  under  my  care  who  had 
an  acute  purulent  otitis  media  in  consequence  of  an 
acute  nasopharyngeal  catarrh.  As  there  was  consider- 
able prostration,  which  was  out  of  all  proj)ortion  to  the 
23 
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symptoms,  the  temperature  being  but  slightly  above  99  ® 
F.,  a  culture  was  made  and  the  Klebs-Loffler  bacillus 
was  found.  On  the  following  day  a  fibrinous  cast  was 
discharged  from  the  tympanum  through  the  perforation. 

Since  1902  it  has  been  the  routine  practice  at  the 
New  York  Eve  and  Ear  Infirmarv  to  examine  smear 
preparations  in  every  case  admitted,  to  obtain  an  idea 
of  the  nature  of  the  infection.  Dr.  Dixon  reports  that 
during  eleven  years  there  have  been  5496  such  exami- 
nations made,  a  small  proportion  being  cultivated  in 
unusually  interesting  and  doubtful  cases.  Of  these, 
26.6  per  cent,  have  been  mixed  infection,  that  is  to  say, 
a  large  number  of  mixed  germs  were  present,  and  it 
was  not  advisable  to  charge  the  infection  to  any  par- 
ticular germ.  The  majority  of  these  were  chronic  cases, 
and  where  the  radical  mastoid  operation  was  performed 
the  mastoid  pus  showed  mixed  germs  as  a  rule.  Strep- 
tococcus occurred  as  the  predominating  germ  in  24.8 
per  cent.;  pneumococcus,  12.2  per  cent.;  staphylo- 
coccus (aureus  and  albus),  7.4  per  cent.;  streptococcus 
mucosus  capsulatus,  4.8  per  cent.;  the  bacillus  of  Vin- 
cent in  1 .8  per  cent.  The  remaining  22.4  per  cent,  were 
represented  by  miscellaneous,  negative,  etc.,  among 
which  were  placed  the  bacillus  pyocyaneus,  diphtheria, 
tubercle,  coli  conmiunis,  Friedlander,  etc. 

The  discrepancy  as  to  the  frequency  of  appearance  of 
these  various  forms  of  infection  as  compared  with  the 
reports  of  other  workers  is  only  apparent,  and  is  largely 
accounted  for  by  the  fact  that  no  distinction  has  been 
made  between  acute  and  chronic  suppurative  otitis  and 
their  complications. 

Dixon  states  that  the  pus  taken  for  examination  from 
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the  external  auditory  canal  usually  presents  a  mixed  in- 
fection— that  is,  various  micro-organisms;  but  generally 
the  predominant  germ  is  found  in  the  mastoid  cells,  the 
sigmoid  sinus,  or  brain  itself,  when  these  regions  are 
secondarily  involved.  For  instance,  the  streptococcus  is 
found  frequently  in  pure  culture  in  cases  of  infective  sinus 
thrombosis,  while  the  micro-organisms  from  the  auditory 
canal  may  be  of  the  mixed  variety.  If  the  streptococcus 
and  the  pneumococcus  are  present  in  the  external  auditory 
canal,  one  generally  finds  these  organisms  associated  in 
the  more  deeply  seated  suppurations,  the  other  micro- 
organisms which  may  have  been  present  in  the  discharge 
from  the  canal  having  disappeared. 

Dixon  maintains  that  the  stre})tococcus  mucosus  cap- 
sulatus  is  the  most  insidious  germ  the  otologist  has  to 
combat — one  likely  to  be  found  in  cases  complicated 
with  diabetes,  especially  in  the  aged.  The  early  stage 
is  much  the  same  as  any  other  severe  infection  of  the 
middle  ear  or  mastoid,  and  if  vigorous  treatment  is  re- 
sorted to  early  the  results  are  equally  good;  but  after 
paracentesis  in  a  certain  number  of  cases,  the  very  acute 
symptoms,  pain,  tenderness,  etc.,  disappear,  the  pulse 
and  temperature  become  normal  and  remain  so,  and  reso- 
lution seems  assured,  but  the  discharge  generally  persists. 
When  this  condition  continues  for  from  three  to  six  weeks 
there  is  invariablv  extensive  lx)ne  destruction.  In  the 
majority  of  such  cases  the  mastoid  cells  are  soft,  and  can 
easily  be  removed  with  a  curette;  not  infrequently  the 
dura  18  exposed.  He  insists  that,  in  cases  of  this  nature, 
if  the  discharge  persists,  and  this  germ  can  be  demon- 
strated in  the  pus,  an  exploratory  operation  should  be 
undertaken,  even  in  the  face  of  otherwise  apparently 
normal  conditions,  so  far  as  pain,  tenderness,  tempera- 
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ture,  and  pulse-rate  are  concerned,  and  that  every  day's 
delay  after  two  weeks  from  the  onset  of  the  disease 
increases  the  danger  of  grave  complications.  The  poly- 
nuclear  count  may  or  may  not  be  increased.  It  has 
been  observed  in  the  laboratory  of  the  New  York  Eye 
and  Ear  Infirmary  that  in  most  cases  of  mastoiditis 
complicated  by  diabetes  the  streptococ*cus  mucosus 
capsulatus  has  been  found  in  the  discharge  from  the 
middle  ear. 

I  recently  reported  fifteen  cases  of  mastoid  disease 
due  to  the  streptococcus  nuicosus  capsulatus,  four  of 
which  were  private  patients  and  the  others  hospital 
cases.  A  mastoid  operation  was  necessary  in  all  of  the 
cases  except  one  of  the  private  patients.  Some  of  the 
patients  complained  of  slight  pain,  while  in  others  it 
was  very  severe,  but  there  was  extensive  destruction  of 
the  mastoid  cells  in  all  the  cases  that  came  to  operation, 
particularly  in  those  in  the  hospital  wards.  There  was 
both  a  perisinous  and  an  epidural  abscess  in  seven  of  the 
eleven  hospitiil  cases  and  in  two  others  the  dura  was 
exposed.  In  two  of  the  private  cases,  also,  the  dura  was 
exposed.  The  o'-ray  is  a  most  valuable  aid  in  deciding 
as  to  the  advisability  of  an  operation.  If  a  mastoid, 
which  was  previously  shown  to  be  cloudy,  begins  to 
clear  up,  and  the  s^inptoms  show  a  steady  improvement, 
I  feel  that  we  can  afford  to  wait  if  the  patient  is  care- 
fully watched,  and  if  a  sufficient  number  of  a*-ray 
plates  are  taken.  Such  was  the  method  persued  in  the 
case  of  the  private  patient  who  escaped  operation.  If, 
on  the  other  hand,  a  patient  is  under  treatment,  and 
the  discharge  ptTsists  while  all  tenderness  on  pressure 
over  the  bone  has  disapjx^ared,  it  is  more  than  likely 
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that  a  destructive  process  is  going  on  in  the  mastoid 
cells  and  one  is  likely  to  find  an  exposed  dura  and  sinus, 
particularly  if  the  condition  continues  for  from  three 
to  six  weeks.  A  blood  count  is  generally  of  little  value. 
We  should  err  on  the  safe  side  and  operate  when  in 
doubt,  for  we  often  find  a  great  destruction  of  bone, 
even  in  cases  that  present  few  symptoms.  It  is  in  only 
a  few  cases,  which  yield  readily  to  treatment,  that  an 
operation  can  be  avoided. 

Two  cases  of  acute  suppurative  otitis  media  came  under 
my  care  in  which  the  inflammation  was  due  to  the  pres- 
ence of  the  bacillus  pyocyaneus  in  the  tympanum.  One 
patient  was  a  child,  six  years  of  a^e,  who  had  a  cold, 
followed  by  bronchitis  and  acute  otitis  media.  There 
was  but  sliglit  discharge  from  the  tympanic  cavity,  and 
it  became  necessary  to  o|)en  the  mastoid  cells,  which 
were  much  involved.  The  other  case  was  an  adult,  who 
had  an  attack  of  influenza  and  acute  inflammation  of  the 
middle  ear.  Tlie  auditory  cjuial  became  very  much  in- 
fliuned  and  constricted,  and  the  auricle  was  very  tender 
to  the  toucli.  The  mastoid  pnn'css  was  sensitive  to 
pressure  but  an  oiKjratioii  was  not  required. 

Prognosis.  The  i)rognosis  is  generally  favorable  in  a 
sim])Ie,  uncomplicated  ciise  if  the  disease  is  of  recent 
origin.  When  occurring  in  connection  with  influenza, 
typhus  fever,  scarlatina,  measles,  tuberculosis,  and 
diphtheria,  on  account  of  the  rapid  destruction  of  bone 
whicli  frequently  takes  place,  the  prognosis  becomes 
more  grave,  particularly  if  the  disease  has  existed  for  a 
long  time.  In  ten  days'  time,  particularly  if  the  patient 
has  dii)hthoria,  scarlet  fever,  or  influenza,  the  entire 
mastoid  process  may  l)e  filled  with  pus,  and  present  a 
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carious  opening  into  the  posterior  or  middle  fossa.  Fre- 
quently in  cases  of  mastoiditis  where  streptococci  are 
present  the  surgeon  will  find  the  sigmoid  sinus  em- 
bedded in  pus  and  granulations  even  when  the  disease 
has  existed  for  a  short  time  and  the  s^inptoms  have 
not  been  indicative  of  gravity.  It  is  not  always  pos- 
sible to  tell  whether  the  brain  or  the  sigmoid  sinus  is 
implicated  before  the  operation  is  performed,  so  that 
until  the  condition  of  the  mastoid  cells  has  been  investi- 
gated the  surgeon  should  be  guarded  as  to  the  prognosis. 

When  acute  mastoiditis  occurs  as  a  complication  of 
measles,  even  though  the  case  apparently  be  a  mild  one, 
the  surgeon  should  be  very  cautious  about  giving  a 
favorable  prognosis.  In  the  author's  experience  menin- 
gitis has  suddenly  develoj)ed  in  a  number  of  cases 
where  the  operation  was  performed  early  and  all  the 
symptoms  seemed  favorable. 

Treatment.  If  the  surgeon  is  fortunate  enough  to 
see  a  case  of  acute  inflammation  of  tlie  mastoid  cells  in 
the  first  stage  before  pus  has  formed,  the  patient  should 
be  put  immediately  to  \yed  and  kept  very  quiet,  and 
should  be  gi  vena  very  light  diet,  consisting  principally  of 
milk.  Calomel  should  be  administered  in  j\-  to  J  grain 
tablets,  one  every  hour  for  six  doses,  or  until  a  laxative 
effect  has  been  produced.  Tincture  of  aconite,  in  one 
drop  doses,  is  also  an  excellent  remedy  in  the  early 
stage.  The  artificial  leech  should  be  applied  at  once  in 
two  or  more  places  on  the  mastoid  bone,  and  especially 
just  over  the  antrum  and  over  the  tip.  It  is  advisable 
at  the  same  time  to  make  a  free  incision  in  the  drumhead 
(see  Fig.  81),  along  its  posterior  Iwrder  from  a  point 
nearly  opposite  the  stapes  down  to  the  lowest  point  of 
the   membrane,  especially  if  there  is   fluid  within  the 
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tympanic  cavity.  In  some  cases  the  surgeon  should 
prolong  the  incision  up  to  the  posterior  fold  of  the 
drumhead  and  through  the  tissues  into  the  attic, 
and  then  carry  the  incision  along  the  posterior  and 
upper  wall  of  the  external  auditory  canal.  For  this* 
purpose  a  large  knife  should  be  used  (see  Fig.  80),  and 
at  the  location  just  mentioned,  in  order  to  drain  the 
attic  and  antrum  if  possible.  The  day  has  gone  by  for 
using  a  small  paracentesis  needle.  After  the  patient 
has  been  put  to  bed  the  Leiter  coil  (see  Fig.  141)  should 

Fia.  141. 


be  adjusted  and  kept  in  place  for  from  thirty-six  to 
forty-eight  hours,  but  never  longer  than  this.  The  cold 
generally  relieves  the  pain  at  once,  but  if  left  on  for  too 
long  a  time  it  may  mask  other  important  symptoms. 
Cold  should  under  no  circumstances  be  applied  except 
in  the  first  or  hyjterantic  stage,  and  should  never  be  re- 
applied after  having  been  removed.  The  coil  consists 
of  a  malleable  plate  which  can  be  so  moulded  as  to  fit 
any  mastoid  process.  Ice-water,  by  the  siphon  princi- 
ple, passes  through  this  coil  by  means  of  rubber  tubing 
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reappears.  This  is  probably  due  to  the  fact  that  a 
focus  of  infection  has  remained  in  the  tympanum,  and 
in  such  cases  a  mastoid  operation  is  frequently  required. 

Acute  inflammation  of  the  mastoid  cells  may  termi- 
nate in  recovery  without  the  formation  of  an  abscess, 
but  more  frequently  suppuration  occurs  and  carious 
destruction  of  the  bone  results,  so  that  after  weeks  of 
sufl*ering  a  large  sequestrum  may  be  found.  In  influ- 
enza cases  rapid  destruction  of  bone  is  the  rule,  so  that 
it  is  imperative  in  such  to  open  the  cells  very  early. 
The  pus  may  force  its  way  through  the  tympanic  roof, 
and  give  rise  to  meningitis  or  brain-abscess,  or  may 
cause  destruction  of  the  thin  plate  of  bone  covering  the 
sigmoid  sinus  and  produce  thrombosis,  or  perforation  may 
take  place  at  the  mastoid  tip  (Bezold),  thus  allowing  the 
septic  matter  to  burrow  beneath  the  deep  fascia,  and  give 
rise  to  septicaemia  and  pyaemia,  or  to  a  postpharyngeal 
abscess. 

In  the  pneumatic  mastoid  process,  where  the  cells  are 
large  and  the  outer  cortex  thin,  the  pus  is  more  likely  to 
force  a  passage  externally  and  form  a  subperiosteal  ab- 
scess than  in  the  diploetic  and  sclerosed  j)rocosses.  In 
the  latter,  according  to  my  experience,  the  tendency  is 
for  the  pus  to  escai)e  through  a  carious  opening  in  the 
tympanic  roof,  and  to  give  rise  to  an  extradural  abscess 
or  an  abscess  in  the  brain-substance  itself. 

Facial  paralysis  is  observed  in  some  instances  as  a 
result  of  disease  of  the  mastoid  process  itself  as  well  as 
of  injury  inflicted  by  the  surgeon  during  an  operation. 
In  a  child,  one  and  one-half  years  of  age,  in  whom 
facial  paralysis  made  its  appearance  before  operation, 
the  mastoid  cells  were  found  extensively  diseased,  so 
that  it  was  necessary  to  remove  bone  in  all  direc- 
tions.     Although    the  prognosis   as   to  recovery  from 
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the  paralysis  in  such  cases  usually  is  considered  un- 
favorable, steady  improvement  followed  the  application 
of  electricity,  although  the  facial  muscles  did  not  re- 
spond for  some  time  to  the  current.  In  this  ease  an 
abscess  had  formed  over  the  mastoid  process.  This 
was  incised  and  a  sinus  found,  with  the  probe,  lead- 
ing down  to  the  antrum  and  tympanum.  Such  ab- 
scesses behind  the  auricle  are  observed  frequently  in 
children  who  are  strumous  or  tuberculous,  and  the  dis- 
ease in  some  cases  is  more  markwl  in  the  antrum  than 
in  the  middle  ear  itself.  In  young  children,  as  pre- 
viously mentioned,  the  different  portions  of  the  tem- 
poral bone  are  not  united  except  by  fibrous  tissue,  so 
that  purulent  secretion  easily  may  force  its  way  througli, 
especially  as  the  outer  wall  of  the  antrum  is  particularly 
thin.  The  pus  escapes  through  a  carious  opening  in  the 
external  wall  of  the  antrum  or  else  tlirough  the  masto- 
squamosal  suture,  and  as  the  periosteum  is  not  so  firmly 
adherent  in  a  direction  upward  over  the  squamous  jwr- 
tion  as  downward  toward  the  ti[),  the  subperiosteal 
abscess  generally  is  situated  above  and  behind  the 
auricle,  the  latter  standing  out  prominently.  As  such 
an  abscess  is  seen  more  frequently  in  cachectic  sub- 
jects than  in  those  who  are  healthy,  there  is  likely  to 
be  extensive  caries,  not  only  of  the  mastoid  antrum, 
but  also  of  the  squamous  portion  of  the  temjxiral  bone. 
In  an  infant  operated  upon  but  a  short  time  since,  there 
was  a  large  subperiosteal  abscess  with  extensive  caries 
extending  to  the  middle  cranial  fossa.  The  pus  had 
undoubtedly  burst  through  the  antrum  while  the  drum- 
head was  not  even  |)erforated  and  but  slightly  con- 
gested, showing  that  the  disease  was  confined  to  the 
antrum.      The   surgeon  should   always   in   such  cases. 
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ture  suddenly  rose  to  104°  F.  There  were  inflam- 
mation and  bulging  of  both  drumheads,  together  with 
tenderness  on  pressure  over  the  antrum  and  lower  third 
of  the  mastoid  process  on  each  side.  Incision  of  each 
drumhead  and  application  of  the  Leiter  coil,  with  fre- 
quent syringing  of  the  auditory  canals,  was  the  treat- 
ment employed.  After  incising  the  membranse  tym- 
pani  the  temperature  fell  to  100°  F.  The  patient 
recovered  without   operation. 

In  a  child  of  eleven,  who  had  an  attack  of  grippe 
and  tonsillitis,  followed  by  earache  on  the  left  side 
and  inflammation  of  the  mastoid  process,  the  tem- 
perature was  103°  F.  There  was  a  sticky  discharge 
from  the  canal  two  days  later,  which  gave  some  relief  to 
the  patient.  This  was  but  temporary,  however,  for  on 
the  following  day  she  vomited  and  had  a  return  of  the 
earache.  She  was  seen  bv  the  author  in  consultation  on 
the  next  dav,  and  at  that  time  there  was  tenderness  on 
pressure  over  the  middle  and  lower  thirds  of  the  mas- 
toid. There  was  some  sticky  sanious  discharge  from  the 
left  auditory  canal,  with  bulging  of  ShrapnelPs  mem- 
brane. There  seemed  to  be  a  small  perforation  in  the 
membrana  flaccida,  and  also  one  in  the  anterior  inferior 
quadrant  of  the  drumhead.  In  spite  of  the  treatment, 
which  consisted  in  the  application  of  leeches,  incision 
of  the  drumhead,  and  the  use  of  the  ice-bag  (see  Fig. 
144),  the  mastoid  symptoms  became  more  marked,  and 
twenty-four  hours  later  the  temperature  rose  to  106.2°  F. 
It  was  necessary  to  open  immediately  the  mastoid  cells 
and  remove  granulations  and  softened  bone.  The  tem- 
perature varied  from  104°  to  105.8°  F.  At  this  time 
evidences  of  pneumonia  on  the  left  side  were  first  dis- 


DISEASES  OP  THE  MASTOID  PROCESS.      303 

covered,  in  spite  of  the  fact  that  a  careful  examination 
of  the  chest  liad  been  made  each  day.    Two  days  later 
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tlie  tempcmture  liegan  to  (iecline  gratliuvlly,  an<i  perfect 
recover^' followed  (Pig.  142). 

A  particularly  interesting  case,  seen  in  consultation, 
was  the  following;  An  infant,  under  a  jear,  had  a  severe 
cold,  and  both  drumheads  were  incised  by  an  otologist, 
and  there  was  a  discharge  from  each  ear.  The  tempera- 
ture, nevertheless,  remained  high  (Fig.  143).  Several 
other  consultants  were  then  called  in  to  examine  the 
child.  The  patient  seemed  very  ill,  with  a  steady  high 
temperature,  but  nothing  could  be  found  in  the  chest 
or  elsewhere  to  account  fur  the  fever.    The  attending 
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otologist  and  myself  did  not  believe  the  case  to  be  one 
of  sinus  thrombosis,  as  the  clinical  sjinptoms  were  not 
characteristic.  After  four  days'  time  pneumonia  was 
first  detected  by  a  physical  examination  of  the  chest, 
although  a  careful  examination  had  been  made  each  day 
previously. 

Other  cases,  similar  to  the  preceding  one,  have  come 

under  the  care  of  the  writer,  in  which  the  first  sjinptom 

a  severe  earache,  usually  following  an  attack  of  in- 

fiuenza.    An  important  diagnostic  point  is  the  presence 

usually  of  the  pneumococcus  in  the  discharge  from  the 
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ear,  and  the  fact  that  the  temperature  is  very  much  ele- 
vated and  does  not  show  the  suddon  variations  which  are 
characteristic  of  infective  sinus  thrombosis.  A  steady  high 
temperature  is  observed  sometimes  in  sinus  thrombosis, 
and  in  some  eases  of  pneumonia,  esjx^cially  in  children, 
the  temperature,  instead  of  remaim'ng  high  as  it  usually 
does,  will  show  marked  variations,  and  simulate  a  case 
of  sinus  throml>osis  (see  Fig.  181).  It  is  extremely  diffi- 
cult to  detect  the  pneumonia  at  first,  on  account  of  the 
consolidation  being  probably  deej)-seated.  When  the 
physical  signs  are  well  markcnl,  the  discharge  from  the 
ear  is  apt  to  become  scanty,  but  later,  when  convales- 
cence has  been  established,  tlie  otorrlicea  may  again  be 
profuse.  It  is  especially  important  in  all  cases  in  which 
pneumonia  is  suspected  to  avoid  giving  an  ana?sthetic, 
and  particularly  ether.  When  the  temperature  remains 
elevated  after  the  mastoid  cells  have  been  opened,  one 
aui  be  fairly  confident  tliatsome  comj)lication  exists,  jx)s- 
sibly  a  pneumonia,  or  thrombosis  of  the  sigmoid  sinus,  or 
other  intracranial  disease  or  erysij>elas.  There  are  cases 
of  mastoiditis,  however,  in  which  the  temjH'rature  remains 
high  afler  operation,  and  in  which  the  cause  is  due  un- 
doubtedly to  septic  absorption.  This  is  especially  tlie  case 
where  pus  has  been  found  in  the  mastoid  cells,  and  where 
the  temjK»rature  has  been  considerably  elevated  some  days 
before  the  o}H»ration.  I  have  several  times  been  inclined 
to  perform  some  further  operation  in  certiiin  cases  in  which 
the  temperature  did  not  come  down  soon  after  o})ening 
the  mastoid  cells.  It  is  alwavs  advisiible  to  abstain 
fn)m  administering  antipyretics  in  cases  of  niastoid  dis- 
ease or  other  complications,  because  it  is  most  imjwrtant 
for  the  surgeon  to  make  a  diagnosis  at  a  very  early  stage, 
and  to  operate  immediately  in  case  of  a  brain  complica- 
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tion,  if  he  wishes  to  meet  with  success.  If  it  is  desirable 
to  rechice  the  temperature,  it  is  better,  especially  in  the 
case  of  cliildren,  to  resort  to  sponging  the  Ixxly  with 
alcohol  and  water.  If  tlie  rise  in  temperature  is  due  to 
the  presence  of  pus,  it  is  important  for  the  surgeon  to 
find  this  out  as  soon  as  possible. 

In  very  young  infants,  after  an  operation  on  the  mas- 
toid antrum,  the  temperature  is  apt  to  rise  to  105°  or 
106°  F.     It  gradually  falls,  however,  and  one  should 
not  be  alarmed  at  its  occurrence,  for  it    hap}x?ns  fre- 
quently with  my  cases.     One  must  never  ft)rget  that  a 
child  is  liable  to  have  a  high  temperature  from  a  very 
slight  cause.     Tlie  following  case  will    illustrate   this 
point :  Nancy  V.,  three  months  old,  was  admitted  to  my 
service  at  the  Infirmary  with  a  subperiostejd  abscess  over 
the  mastoid  process.     The  mother  said  that  there  had 
been  a  swelling  there  for  ^ve  weeks,  and  that  two  weeks 
ago  her  family  physician  made  an  incision  in  the  abscess. 
The  wound  drained  well  for  one  week,  and  then  it  re- 
appeared and  increased  in  size  very  rapidly.    As  a  re- 
sult the  child  did  not  sleep,  cried  a  great  deal,  and  was 
very  fretful.     There  was  no  discharge  from  the  ear. 
Under  an  ansesthetic  the  abscess  was  opened.    There 
was  a  carious  opening  in  the  bone  just  over  the  site  of 
the  antrum.    This  was  enlarged,  and  all  softened  bone 
and  granulations  were  removed  from  the  antrum  and 
rudimentary  cells.    The  dura  was  exposed  to  quite  an 
extent.    The  infection  was  due  to  the  staphylococcus. 
On  the  day  following  the  operation  the  temperature 
rose  to  105.2°  F.,  but  on  the  succeeding  day  fell  to 
lOG*'  F.,  and  the  child  made  a  good  recovery  (Fig.  145). 

During  dentition  children  are  very  apt  to  have  attacks 
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of  acute  suppurative  otitis  media,  and  occasionally  the 
mastoid  process  becomes  secondarily  involved.  In  a 
case'  of  acute  suppurative  otitis  media,  which  was  char- 
acterized by  high  temperature  and  symptoms  of  brain 
implication,  and  in  which  it  was  necessary  to  remove 
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carious  bone  from  the  mastoid  antrum,  the  patient 
recovered,  but  the  causation  of  the  high  fever  was  most 
obscure  until  four  molar  teeth  made  their  appearance. 
Inflammation  of  the  mastoid  cells  may  follow  an 
unskilful   attempt  at  removing  adenoid   vegetations. 
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Such  a  case  came  under  my  observation,  and  it  is  sur- 
prising that  similar  instances  are  not  more  frequent, 
when  one  considers  how  roughly  the  operation  is  occa- 
sionally performed,  and  how  often  the  orifices  of  the 
Eustachian  tubes  must  be  lacerated.  The  case  re- 
ported* was  that  of  a  woman,  twenty-four  years  of  age, 
who  complained  of  a  sore  throat.  She  was  told  by  her 
physician  that  she  had  adenoids,  and  on  the  following 
day  he  excised  the  growths.  She  soon  afterward  had 
an  attack  of  earache,  followed  by  mastoid  inflammation. 
This  case  illustrates  two  most  important  points :  first, 
that  all  operations  should  be  done  with  as  much  gentle- 
ness and  skill  as  possible ;  and,  secondly,  that  an  opera- 
tion for  the  removal  of  adenoids  should  never  be  under- 
taken until  all  acute  symptoms  have  subsided. 

Of  late  years  otologists  have  reported  cases  of  Osteo^ 
myelitis  as  if  the  disease  were  entirely  distinct  fmm  an 
ordinary  suppurative  inflammation  of  the  mastoid  cells. 
According  to  Dr.  E.  H.  Nichols,  of  the  Harvard  Medi- 
cal school,  "  infective  osteomyelitis  is  an  acute  suppura- 
tive inflammation  of  the  bone  and  may  be  produced  by 
any  one  of  a  variety  of  pathogenic  microorganisms  or 
by  a  mixed  infection ".  Osteomyelitis  should  simply 
be  considered  a  severe  type  of  bone  inflammation  and 
due  generally  to  the  presence  of  the  staphylococcus  or 
streptococcus,  particularly  the  latter.  Knapp*  says 
"  that  osteomyelitis  exists  only  in  the  diploic  variety  of 
the  mastoid  process, "  and  he  reports  a  case  where  the 
disease  extended  to  the  occipital  bone  with  disseminate 
abscesses  in  the  bone  and  under  the  deep  muscles  of  the 
neck.     Two  operations  were  performed,  resulting  in 

•  Bacon:  Tranaactions  of  the  American  Otological  Society,  1892. 
«  Archivee  of  Otology,  vol.  xxxii,  No.  6. 


DISEASES  OF  THE  MASTOID  PROCESS.      369 

total  resection  of  the  mastoid  and  removal  of  a  carious 
piece  of  the  occipital  bone  with  exposure  of  the  cere- 
bellar dura.     The  case  did  not  recover  for  mouths.  The 
disease  is  found  more  frequently  among  the  young  and 
it  is  possible  that  the  changes  in   the  bone  of  young 
children  may  have  something  to  do  with  the  develop- 
ment of  the  disease.     It  is  well-known  that,  in  infants 
and  young  children,  myelin  cells  are  present  in  the  soft 
parts  of  the  bone  in  considerable  quantity,  only  to  become 
very  much  less  numerous  as  the  child  grows  until  finally 
in  the  adult  there  are  but  few  myelin  cells  except  in  the 
long  bones,  the  sternum  and  the  vertebne.    The  patient 
seems  to  suffer  from  profound  intoxication  with  marked 
general  depression  and  usually  has  a  high  temperature. 
The  area  of  tenderness  over  the  mastoid  bone  is  exten- 
sive and  oedema  is  apt  to  appear  at  an  early  stage. 
When    an    operation    is   performed    the    suppurative 
inflammation  will  be  found  to  extend  over  a  greater 
area  than  is  usual,  involving  in  some  instances  the 
occipital  and  parietal  bones.    P.ven  after  all  diseased 
bone  has  been  removed  at  the  time,  the  surgeon  may, 
at  a  subsequent  operation,  find  that  the  disease  of  the 
bone  has  extended  in  various  directions.    The  author 
has  operated  on  a  number  of  these  cases  and  when 
occurring  as  a  complication  of  measles,  osteomyelitis 
is  quite  likely  to  be  followed  by  meningitis. 

It  is  important  in  this  connection  to  refer  to  a  com- 
plication that  is  an  extremely  infrequent  one,  viz.,  the 
so-called  white  erysipelas  affecting  the  scalp.  I  n  the  case^ 
of  a  young  woman  who  had  an  acute  suppurative  otitis 
media  followed  by  mastoid  disease,  the  cells  were  opened 

1  Bacon:  Revue  de  Laryngologie,  d'Otologie,  et  de  lihinologie,  1805,  No.  8, 
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and  the  entire  bony  contents  removed  vnih  granulations. 
The  temperature,  instead  of  falling,  gradually  became 
higher,  reaching  104.4°  F.  Later  the  patient  had  a 
chill  lasting  twenty  minutes,  and  vomited.  It  was 
noticed  that  the  scalp  near  the  wound  was  oedematous, 
tender  to  pressure,  l>iit  not  pinkish  in  color.  The  ten- 
derness and  a?dema  gradually  extended  over  the  scalp, 
while  the  discharge  fn)m  the  ear  and  wound  was  much 
diminishe<1  in  quantity.  The  temjwrature  in  a  few 
days  lx»came  normal,  and  the  patient  made  an  excellent 
recovery.  Another  point  of  interest  in  the  case  was  the 
fact  that  before  the  operation  the  urine  was  found  to 
contain  a  large  amount  of  sugar,  which  disapi>eared, 
however,  Iwfore  the  patient  left  the  hospital.  Several 
urinary  examinations  were  made  afterward,  but  no 
sugar  was  found.  The  case  before  the  erysipelas  de- 
veloped presented  symptoms  characteristic  of  septic 
absorption.  The  so-callcnl  white  erysipelas  has  been 
known  to  affect  the  eyelids,  the  scrotum,  the  prepuce, 
the  vulva,  and  the  iuferior  extremities  of  persons  en- 
feebled by  disease.  The  glycosuria  seemed  to  be  of 
nervous  origin  and  due  to  reflex  action. 

Indications  for  Operation.  It  is  undoubtedly  true  that 
some  cases  of  simple,  uncx)mpli('ated  inflammation  of 
the  mastoid  cells  recover  spontaneously  if  left  to  nature, 
while,  on  the  other  hand,  it  should  not  l>e  forgotten 
that  lives  have  been  sacrificed  l)ecause  the  opera- 
tion of  opening  the  cells  had  been  deferred  too  long. 
As  the  operation  is  a  ccmiparatively  siife  procedure  if 
performed  under  aseptic  conditions,  I  think  that  where 
the  surgeon  is  at  all  in  doubt  he  should  always  err  on 
the  siife  side  and  open  the  cells  at  once.  I  would  not, 
however,  Ix?  underst^Kxl  to  make  light  of  the  operation 
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of  perforating  the  mastoid,  because  it  should  never  be 
undertaken  by  one  who  does  not  thoroughly  under- 
stand the  anatomy  of  the  tempond  lK)ne,  and  wlio  has 
not  had  considerable  experience  in  treating  aural  diseases. 

If,  under  the  use  of  antipldogistic  measures  and  the 
Ijeiter  coil,  the  pain  rapidly  subsides,  while  the  dis- 
charge becomes  less  and  the  symptoms  generally  im- 
prove in  a  few  days,  the  temjKTatiire  showing  no 
evidence  of  septic  absorption,  the  chances  are  that  an 
operation  will  not  be  necessary.  On  the  other  hand,  if 
the  pain  persists  and  the  temperature  remains  high  after 
the  appearance  of  the  discharge,  and  especially  if  the 
latter  is  profuse,  and  ins[)e(^tion  of  the  drumhead  shows 
it  to  be  bulging  in  its  upper  and  posterior  quadrant, 
with  drooping  of  the  adjacent  soft  tissues  of  the  ex- 
ternal meatus,  ami,  moreover,  if  then^  is  considerable 
deafness  with  pain  on  j)ressure  over  the  mastoid  process, 
these  symptoms  taken  together  should  cause  the  sur- 
geon to  decide  upon  an  immediate  operation. 

If  the  pain  on  pressure  over  the  mastoid  bone 
reappears  in  several  days  after  it  has  fully  subsided, 
it  is  a  very  unfavorable  symptom,  and  usually  means 
that  a  mastoid  operation  is  inevitable. 

It  is  not  safe  to  delay  operation  in  cases  of  mastoid 
disease  caused  by  the  influenza,  scarlatina,  measles, 
diphtheria,  or  where  there  are  streptococci  and  pneu- 
mococci  ( either  Sternberg's  or  Friedliinder's  )  present  in 
large  numbers  in  the  discharge  from  the  ear.  Experience 
has  shown  that  (complete  destruction  of  the  bony  cells  and 
|)erforation  of  the  inner  wall  may  take  place  in  such  cases 
in  an  incredibly  short  time,without  the  usual  well-marked 
symptoms  of  mastoid  disease.  In  a  patient,  fifty  years  of 
age,who  was  under  obs(»rvation  a  short  time  ago,  and  who 
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had  been  treated  for  two  weeks  for  an  acute  purulent 
otitis  media,  with  tenderness  over  the  mastoid  cells,  it 
was  deemed  best  to  open  the  cells,  owing  to  the  fact 
that  there  was  a  profuse  discharge,  which  did  not  yield 
to  treatment,  as  well  as  a  temperature  slightly  above 
normal,  which  persisted,  and  tenderness  on  pressure 
just  over  the  apex  of  the  mastoid.  In  this  case  the 
cells  were  entirely  destroyed,  and  there  was  a  large 
carious  opening  over  the  lateral  sinus.  The  patient 
was  up  and  about,  and  did  not  complain  of  pain  in  the 
mastoid  except  when  firm  pressure  was  made  over  the 
tip.  This  latter  symptom  is  a  most  valuable  one,  and 
should  never  be  lost  sight  of  in  arriving  at  a  diagnosis. 
Undoubtedly,  in  the  near  future,  otologists  will  be  more 
ready  than  ever  to  make  cultures  from  the  pus  in 
purulent  otitis  media,  for  considerable  information  can 
be  obtained  in  this  way  as  to  the  prognosis  and  treat- 
ment. Examination  of  the  blood  is  also  of  great  value, 
especially  when  the  surgeon  is  in  doubt  about  operating. 
An  increased  leucocytosis  with  the  polynuclear  elements 
considerably  above  the  normal  will  often  decide  one  to 
operate  at  once.  An  increase  in  the  polynuclear  elements 
is  especially  significant. 

In  a  report  of  forty  cases^  of  acute  purulent  otitis 
media,  complicated  by  acute  inflammation  of  the  mas- 
toid cells  occurring  in  my  private  practice,  it  was  nec- 
essary to. perform  a  radical  mastoid  operation  in  ten 
instances.  In  two  of  these  operative  cases  a  subsequent 
operation  for  sinus  thrombosis  was  performed,  one  ter- 
minating fatally.     This  was  the  only  case  of  death 


>  Bacon:  "Non-operative  Caaco  of  Acute  Inflammation  of  the  Mastoid  Cella," 
Archivee  of  Otology,  1901,  vol.  xxx,  No.  1. 
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among  these  forty  cases.  In  thirty  cases,  or  76  per  cent., 
Uie  mastoid  cells  were  not  opened.  The  ages  of  the  forty 
patients  varied  from  six  to  sixty-five  years.  There 
were  twenty  children  under  fifteen  years,  and  of  this 
number  sixteen  were  mak»s  and  four  females,  while  of 
the  remaining  twenty  adults,  ten  were  males  and  ten 
females.  The  cases  which  recovered  without  operation 
were  treated  in  the  manner  already  described,  viz.,  by 
means  of  the  artificial  leech,  the  Leiter  coil,  and  by 
making  a  free  incision  in  the  drumhead.  This  conser- 
vative line  of  treatment  should  never  be  carried  out  for 
any  length  of  time  excej)t  by  one  who  has  had  consider- 
able experience  in  treating  aural  diseases,  and  who  can 
recognize  very  early  the  more  serious  symptoms  so 
characteristic  of  mastoid  disease.  The  aural  surgeon 
should  be  in  close  touch  with  the  patient,  and  if  he  does 
not  see  him  each  day,  he?  should  be  in  a  ]X)sition  to  know 
his  exact  condition,  so  that  he  may  operate  at  a  moment's 
notice  in  case  of  necessity.  The  surgeon  should  make 
every  effort  to  cure  his  patient  without  opening  the 
mastcjid  cells.  If,  however,  the  latter  operation  becomes 
necessary,  he  should  not  hesitate  for  a  moment,  not  only 
to  remove  all  diseased  tissues  from  the  mastoid  antrum 
down  to  the  tip,  but  he  should  be  fully  competent  and 
prepared  to  operate  at  all  times  for  any  intracranial 
complication. 

Operation.  Before  undertaking  an  operation  either 
for  mastoid  disease  or  one  of  the  complications  arising 
from  it,  the  surgeon  should  first  of  all  find  out  about 
the  patient's  general  condition.  A  thorough  urinary 
analysis  should  be  made  and  the  patient's  heart  and 
lungs  should  be  examined.  On  the  day  of  the  operation 
the  patient  should  have  nothing  but  liquid  food,  and 
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even  this  should  be  forbidden  for  at  least  five  hours 
before  taking  the  antettthetio.  If  [Mit^^ible,  a  laxative 
should  !«?  administered  the  eveniug  betbre,  ibllowed  by 
some  mineral  water  in  the  morning. 

Ether  is  to  be  preferrwl,  on  account  of  its  being 
a  safer  aiiieethetic  than  chloroform.  In  HJiort  opera- 
tions, however,  chloroform  may  be  used  if  carefully  ad- 
ministered. The  ether  should  l»c  given  by  a  thoroughly 
comjKtent  as.sigiant,  who  should  attend  to  this  duty 
alone,  and   thus  relieve  the   surgeon   of  this   noxiety, 

Fio.  1*1. 


On  awount  of  the  disagreeable  sensiitionK  cauaed  by 
the  inhaktion  of  ether,  it  is  well  to  givu  nitroua 
oxide  gas  at  first,  and  theu  change  to  ether.  An  excellent 
apparatus  (Bennett's  iulialcr)  has  been  devilled  for  tliis 
purpose,  aud  may  he  obtained  of  the  iustrnnient-makers. 
All  instruments  should  he  sterilized  thoroughly,  and  for 
this  purpose  the  sterilizer  .shown  in  Fig.  I4G  is  a  very  con- 
venient one.  The  blades  of  the  wcalpcds  should  be  dipped 
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ID  a  boiling  5  per  cent,  carbolic  solution  or  in  absolute 
alcohol.    The  hands  of  the  operator  and  of  his  assist- 
ants should  be  scrubbed  thoroughly  with  green  soap  anc 
water  by  means  of  a  nail-brush,  and  afterward  washec 

Fk^   147. 

N^Jr^ll^S^^B|^  Jj 

• 

niln  alisctn.    Frnm  jK,lut  I  to  lujnt  '!.  Inclilon   fur  muLoid  opcnllon 
ncinlon  BXlendpct  rrnm  ■;  W 1  otirt  fri.in  J  f  r.  In  .iptrntluii  tar  htnlii  abscua 
ndilon  from  orlRimil  line  f.ir  miuiuta  oi*ra[l.in  lo  point  3  In  opcnilion  R) 

ffith  a  bichloride  solution,  1   :  ;1U(K).     Of  lat«  years  } 
lave  used  fiU^rile  nd)biT  gloves  fur  all  ojieratious. 

The  inst.nimoDtH  used  in  a  mastoid  operation  are  tli 
oUowing:  one  narrow  and  one  broad   scalpel,  artery 

1 
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forceps,  periosteal  elevator,  dressing-forceps,  gouges  and 
chisels,  a  mallet,  rongeur  forceps,  sharp  spoons  (seven 
sizes),  retractors,  gr(X)veil  directors,  probes,  catgut  liga- 
tures, needles,  and  sutures. 

The  hair  of  the  patient  should  be  shaved  within  a 
radius  of  about  two  and  a  half  inches  (Fig.  147)  of  the 
auricle.  The  parts  thus  shaved  should  be  scrubbed  with 
soap  and  water,  and  afterward  washed  with  a  solution 
of  bichloride  of  mercurv,  1  :  3000.  The  external  meatus 
should  be  syringed  with  a  warm  bichloride  solution, 
then  dried  and  filled  with  a  narrow  strip  of  iodoform 
gauze.  The  head  should  be  wrapi)ed  with  a  sterile  towel 
and  fastened  with  a  safety-pin.  Similar  towels  should 
be  laid  over  the  patient's  face,  neck,  and  shoulders  and 
only  the  region  to  be  operated  on  should  be  exposed. 
After  these  precautions  have  been  taken,  the  auricle 
being  gently  pulled  forward  by  an  assistant,  an  incision 


Fig.  152. 
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Politzer  perioeteal  knife. 


i>^-- 


should  be  made  by  the  surgeon,  just  behind  and  close 
to  the  auricle  (from  point  1  to  point  2,  Fig.  147),  from 
the  extreme  tip  of  the  mastoid  to  a  point  just  above  the 
upper  border  of  the  auricle.  The  soft  parts  and  perios- 
teum shoukl  be  divided  with  a  Politzer  periosteal  knife 
(Fig.  152),  and  the  latter  pushed  aside  by  means  of  the 
periosteal  elevator.  The  soft  parts  should  be  separated 
with  retractors  held  by  an  assistant,  or  Jansen*s 
retractor  can  be  used.  Hemorrhage  should  be  controlled 
by  means  of  the  artery  clamps  and  by  pressure.    Dry 
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Fia.  155. 


sterile  gauze  cut  in  strips  makes  the  best  and  most 
satisfactorj-  sponges.  The  entire  surface  of  the  bone 
should'-then  be  examined  care- 
fully for  a  carious  spot  or 
sinus,  and,  if  found,  an  open- 
ing at  that  point  should  be 
made  into  the  cells  by  means  of 
a  gouge  and  mallet.  A  largi> 
gouge  should  be  used  at  first,  ami 
all  the  diseaseil  Ixtnc  oarcfully 
removed  with  sharp  isi>ooiis. 
The  surgeon  should  endcav<)r 
lo  reach  the  antrum,  knowing 
that  the  latter  is  just  above  and 
behind  the  external  meatU)i. 
Groat  care  should  l>e  taken  in 
scraping  the  antrum,  for  fear 
of  injuring  the  fiicial  nerve. 
Macewen  uses  hiirrs  (Fig.  155), 
winch  can  be  rotated  by  means 
of  an  electric  motor  (Fig.  37). 
He  prefers  them  to  chisels  inid 
gong<',s.  They  are  excellent  in- 
strnments  when  carefully  han- 
dled ;  but  when  con.siderable 
bone  is  to  be  removed  and  the 
O]»eration  is  to  l>e  perfonned  as 
quickly  as  ])nssible,  the  Rurg<im 
can  work  more  rapidly  with 
chisels,  gouges,  and  rongi-nr 
force]  )s. 

If  there  is  no  sinus  evident, 
nor  a  soft  sjiot  of  bone,  the  surgeon  should  first  chisel  an 
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opening  into  the  antnim  and  establii?)!  comnmoication 
with  the  tympanum.  A  guide  for  this  opcrution  is  the 
spina  siipmmeatuni,  a  point  alwut  one-quarter  <)f  an  inch 
below  the  linea  temiK>raIis.  Tlio  bone  -should  be  removeil 
at  a  point  almut  one-eighth  incli  beliind  the  s|)inc  and  the 
instrument  directed  downwaixl,  iorwanl,  and  inwani,  in 


Opening  of  Ihc  ni 


order  to  reach  the  antrum.  The  entire  external  wall  of  the 
antruni  should  lie  removed.  Small  pieces  of  Iwne  should 
be  cut  away  at  a  time,  and  the  [Mrts  earefnily  inspected 
by  means  of  good  illumination.  A  prol>e  or  director 
slionl<l  he  used  constantly  to  see  if  an  oi>ening  has  been 
made  into  the  antruni.  The  sharp  spoon  will  also  l>o  found 
very  useful  in  this  step  of  the  oixration.     As  a  rule,  the 
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bone  should  not  be  entered  at  a  depth  greater  than  five- 
eighths  or  tliree-quarters  of  an  inch,  for  fear  of  injuring 
the  facial  nerve  or  external  semicircnlur  canal.  There  is 
also  danger  of  wounding  the  lateral  siniis  and  dura  mater 
in  either  the  posterior  or  middle  cranial  fossa,  unless  one 

Fin.  157. 


Removal  o(  Ihe  ma^ioiil  n 


u.  Slgmuid 


uses  the  chisels  carefully  an<l  in  the  direction  already 
mentioned.  The  oj>euing  in  the  hone  should  he  cone- 
shaped  from  without  inward.  After  eKtablishingacom- 
munication  with  the  antnim  and  attic,  tlte  Hui^eon  should 
then  tiirfl  his  attention  to  the  other  portions  of  the  mas- 
toid, remembering  that  in  some  acute  eases  the  pus  is 
limite<1  mostly  to  the  middle  portion,  while  in  others  it  is 
found  iu  the  tip  with  granulations  and  softcni'il  iMiue.    In 
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some  instances  the  sigmoid  sinus  will  be  found  exposed 
and  bathed  in  pus  and  covei-ed  with  granulations.     Care 
should  be  taken,  however,  not  to  remove  healthy  granu- 
lations covering  an  exposed  dura  or  sinus.     Cases  hav^e 
been  reported  of  sinus  thrombosis  which  probably  de- 
veloped from  inadvertent  exjwsure  of  the  sigmoid  sinus 
during  a    mastoid    operation — Koerncr    explains    this 
pyaemia  from  the  irritation  of  the  sinus  by  the  intro- 
duction of  gauze  so  that  a  parietal  thrombus  is  formed, 
and  he  warns  against  exposing  a  normal  sinus  unneces- 
sarily.    In  scraping  away  the  granulations  it  is  an  easy 
matter  to  wound  the  sinus.     A  thorough  examination 
should  be  made  of  the  tip,  to  see  if  it  is  perforated,  for 
in  some  cases  pus  may  burrow  down  the  neck  beneath 
the  deep  fascia.     If  an  abscess  has  already  formed  in  the 
tissues  just  about  and  below  the  tip,  it  should  be  opened 
freely  and  the  pus  evacuated.     The  tympanic  roof  should 
be  examined  to  see  that  a  carious  opening  does  not  exist. 
The  surgeon  should  be  very  particular  to  remove  all 
diseased  zygomatic  cells  for  they  extend  very  far  forw'ard 
in  some  temporal  bones  (Fig.  158).    All  softened  bone, 
granulations,  etc.,  should  be  removed  thoroughly  by 
means  of  sharp  spoons,  and  the  entire  mastoid  cavity 
thoroughly  irrigated  with  a  normal  salt  solution.    The 
surgeon  should  be  careful  not  to  scrape  away  too  much 
bone  and  thus  make  the  inner  wall  of  the  cavity  too 
smooth,  for  by  so  doing  the  nutrition  of  the  bone  is 
undoubtedly   impaired.     As  a   result  the   inner  wall 
remains  white  for  a  time  and  granulations  will  be  slow 
in  appearing  on  its  surface.     If  possible,  the  surgeon 
should  try  to  toTce  some  of  the  solution  through  the 
antrum  and  the  external  meatus.    A  small  ptTforation 
in  the  drumhead  should  be  enlarged.    The  cavity  in  the 
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bone  should  then  be  packed  with  narrow  strips  of  sterile 
or  a  miltl  io<loform  gauze,  and  afterward  several  sutures 
may  be  taken  in  the  upper  and  lower  angles  of  the 


Tomporal  bone,  Bbcnriiig  pi 


<3f=m* 


wound,  to  tliniinish  the  size  of  the  opening.  Michel 
clamps  (Figs.  l.W-KU)  can  be  used  in  place  of  sutures. 
Larger  strips  of  sterile  gauze  should  then  be  placed 
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about  the  ear,  so  as  to  cover  the  wound  and  the  auricle, 
while  the  whole  should  be  covered  with  a  layer  of 
absorbent  cotton  and  bandaged.  It  is  frequently 
advisable  to  change  the  outer  dressings  on  the  follow- 
ing day,  if  they  have  become  saturated  and  stiffened 
so  as  to  be  uncomfortable  to  the  patient.  Unless 
the  patient  has  more  or  less  fever,  with  pain,  the 
packing  in  the  mastoid  should  be  left  in  place  for 


Fig.  161. 


Forceps  for  removinR  Michel  clamp. 

at  knist  two  or  thrcH?  days.     If  the  jjauzo  is  loft   in  fdfa 

too  long,  it  may  Ixvome  adherent  to  the  hone  cavity, 

and  cause  bleeding  when  removed.      To  ])revent  this 

and  to  make  the  first  dressing  as  j)ainless  as   jx)ssible, 

some  surgeons  use*  a  [HTfoniteil    ])iece  of  sterile  nib- 

ber  tissue  which  is  inserti^d  hi  to    the    mastoid    cavity 

and  then  filled  with  narrow  strips  of  gauze  so  as  to 

make  equable  pressure  on  all  parts  of  the  lK)ny  cavity. 

After   the    first   dressing,  boric   acid    or   plain   sterile 

gause    should    be   substituted    for  the  i<Hloform  gjmze, 

and  thould  be  applicnl  l(M>sely,  so  as  to  allow  the  cavity 

to  fill  uj)  as  rapidly  as  ]>ossil)le  with  granulation  tissue. 

In  some  cases  it  is  bett^T  to  c<mtinue  the  use  of  iodoform 
25 
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gauze  especially  if  the  granulations  show  a  tendency  to 
be  pale  and  unhealthy.  In  the  latter  case  the  balsam  of 
Peru  should  be  poured  into  the  wound  before  repacking 
it  with  gauze.  Several  days  should  elapse  between  the 
dressings,  if  possible,  for  frequent  syringing  has  a  ten- 
dency to  prevent  the  granulations  from  growing.  After 
the  operation  the  patient  usually  exjKTiences  great  relief, 
and  the  temperature,  if  elevated,  becomes  lower.  The 
discharge  from  the  ear  is  usually  diminisheil  in  quantity 
or  ceases  altogether.  The  time  before  cicatrization  takes 
place  varies  from  four  to  eight  wcHjks.  It  is  longer 
frequently  in  cachectic  or  scrofulous  individuals.  If 
all  of  the  carious  lx)ne  has  not  been  removed,  a  necond 
operation  beci)mes  necessar}\  When  granuLitions  are 
exulxjrant  they  should  1x3  cauterized  with  a  solid  stick 
of  nitrate  of  silver.  ^Mien  pale  and  flabby,  a  25  per 
cent,  solution  of  argyrol  may  be  used  to  advantage. 
Silver  drainage-tulx^s,  iron  nails,  rubber  tubing,  etc., 
should  never  be  used  for  purposes  of  drainage,  for  gauze 
is  to  l>e  preferred. 

In  some  ciis<*s,  if  the  antrum  has  not  boon  opened  and 
there  is  no  communication  with  the  middle  ear,  and  the 
disease  is  limitcnl  to  the  middle  or  lower  third  of  the 
mastoid  process,  and  especially  if  the  inflammation 
occurs  in  a  pneumatic  mastoid  process  aud  is  near  the 
external  surface,  the  surgeon  may  allow  a  blood-clot  to 
form,  aud  he  mav  close  with  sutures  the  entire  wound, 
pn)vided,  however,  that  every  trace  of  disease  has  bt*en 
removoil  with  sharp  spoons.  If  the  patient  complains 
of  pain,  or  there  is  a  rise  of  tem])erature,  the  wound 
should  immediately  be  reopened  an<l  treated  by  packing 
it  with  gauze  in  the  usual  way. 
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I  have  occasionally  performed  a  modified  blood-clot 
operation,  by  scraping  with  a  sharp  spoon  the  healthy 
granulations  which  had  formed  and  allowing  the  cavity 
to  fill  with  blood.  After  freshening  the  edges  of  the 
wound  they  should  be  brought  together  and  sutured. 
This  method  I  have  tried  successfully  in  the  Schwartze- 
Stacke  operation,  where  the  healing  was  slow. 

The  subcutaneous  hijection  of  autogenous  vaccines  is 
also  of  value,  as  it  hastens  the  healing  of  the  wound  in 
many  cases. 

In  the  treatmeait  of  an  abscess  behind  the  auricle, 
frequently  observed  in  the  case  of  scrofulous  children, 
it  is  not  sufficient  to  make  an  incision  and  evacuate  the 
pus,  for  it  should  be  remembered  that  in  all  probability 
the  purulent  matter  has  forced  its  way  either  through  the 
outer  wall  of  the  antrum  or  through  the  petroso-squa- 
mosal  suture,  and  that  in  such  a  condition  of  affairs  con- 
siderable carious  bone  undoubtedly  exists.  The  child 
should  be  etherized  and  a  long  incision  made  behind 
the  auricle  close  to  the  bone,  and  the  condition  of  the 
antrum  and  cells  carefully  investigated. 

Diet.  After  the  operation  it  is  desirable  to  keep  the 
patient  quiet  in  be<]  for  a  few  days  at  least,  until  the  tem- 
perature becomes  normal  and  the  patient  feels  inclined 
to  sit  up.  While  there  is  any  elevation  of  temperature 
the  diet  should  be  a  light  one,  consisting  for  the  most 
part  of  milk  and  bet^f-tea.  After  a  week's  time,  if  the 
temperature  is  normal  and  the  case  progresses  favor- 
ably, T  frequently  allow  a  hospital  patient  to  go  home 
and  be  treatwl  as  an  outpatient,  impressing  ui>on  him 
the  importance  of  remaining  in-doors  during  inclement 
weather. 

Attention  to  the  General  Health.  Particular  attention 
should  be  paid  to  the  general  health,  especially  when 
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the  patient  is  cachectic  or  scrofulous.  In  the  latter  case 
cod-liver  oil,  iron,  strychnine,  or  the  hypophosphites  are 
indicated,  while  syphilitic  or  tubercular  subjects  should 
have  appropriate  constitutional  treatment.  This  is  a 
subject  of  the  greatest  importance,  for  in  many  instances 
local  treatment  aloue  avails  but  little  if  attention  to  the 
general  health  is  neglected. 

MASTOID    DISEASE    OCCUBBINa   IN    CONNECTION 
WITH  CHRONIC  PUBULENT  OTITIS  MEDIA. 

Very  often,  during  the  course  of  chronic  otorrhoea 
the  ossicles  become  carious,  while  the  antrum  is  apt  to  be 
filled  with  purulent  material,  and  in  some  instances  the 
entire  antrum  and  mastoid  i)rocess  may  contain  choles- 
teatomatous  masses,  or  there  may  be  within  the  bony 
cavity  cheesy  matter,  softened  lx)ne,  granulations,  or 
tubercular  material.  In  other  cases  the  mucous  lining 
may  be  very  much  thickened,  so  that  the  cells  are  oblit- 
erated, while  in  still  other  instances  the  granulation- 
tissue  contained  in  the  cells  may  turn  into  bone,  so  that 
the  mastoid  process  becomes  wholly  or  in  jmrt  changed 
into  dense  osseous  tissue  as  hard  as  ivory  (sclerosed 
mastoid).  There  may  be  a  circumscribtnl  caries  of  the 
mastoid  process,  or  it  may  be  very  extensive,  leading  to 
various  complications.  For  instance,  a  patient  recently 
came  to  my  clinic  who  had  had  a  discharge  from  the  ear 
for  ten  months.  He  complained  of  pain  and  tenderness 
over  the  mastoid  process,  esi)ecially  the  tip.  A  leech 
was  applied,  which  gave  some  relief.  He  returned  in  a 
few  days,  when  there  were  evidences  of  slight  facial 
panilysis  on  the  same  side  as  the  ear  inflammation.  He 
was  admitted  immediately  to  the  hospital,  and  when 
placed  under  ether  great  destruction  of  bone  was  fonnd, 
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with  the  mastoid  cells  filled  with  pus  and  broken-down 
tissue.  The  lateral  sinus  was  exposed,  and  there  was  a 
large  carious  opening  in  the  tympanic  roof.  This  was 
enlarged,  and  considerable  pus  escaped  from  the  middle 
fossa.  The  boy  recovered.  This  case  goes  to  prove 
the  statement  previously  made  that  a  patient  may  have, 
with  very  few  symptoms,  extensive  caries  and  necrosis 
of  the  mastoid   process. 

The  most  frequent  cause  of  mastoid  disease  in  con- 
nection with  chronic  purulent  otitis  media  is  interfer- 
ence with  the  drainage  from  the  antrum  or  middle  ear, 
so  that  pus  collects  in  the  mastoid  process  and  forms 
caseous  material.  Constriction  of  the  external  meatus^ 
the  formation  of  polypi,  granulations,  a  small  perforation 
•  in  the  drumhead,  suppuration  limited  to  the  attic  with 
perforation  in  ShrapnelFs  membrane,  and  cholesteato- 
mata,  may  ciuise  mastoid  disease.  Various  micro- 
organisms in  the  discharge  from  the  middle  ear,  in- 
cluding tubercle  bacilli,  may  give  rise  to  mastoid 
inflammation.  Other  causes  are  cold,  injury,  and  the 
various  diseases  mentioned  in  the  etiology  of  acute 
mastoid  disease. 

Ssnnptoms.  The  symptoms  are  similar  to  those  men- 
tioned in  connection  with  acute  mastoiditis,  especially 
when  occurring  as  a  result  of  exposure  to  cold  or  re- 
tained secretion ;  but  when  eburnation  of  the  bone 
takes  place,  this  pn)cess  may  be  gradual  and  extend 
over  a  period  of  years,  so  that  there  are  few  if  any 
symptoms. 

The  external  auditory  canal  frequently  is  found  very 
mu(»h  constricted  and  filled  with  retained  secretion,  the 
latter  being  foul-smelling  and  sanious,  especially  if 
granulations  or  polypi  are  present  and  there  is  carious 
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Ixiiie.  A  cholesteatoma  may  exist  for  years  in  the 
aiitriiin  without  oonisionin^  sorions  trouble  until  some 
iiiflainniatory  symptoms  arise. 

Although  (hiring  the  course  of  a  chronic  purulent 
otitis  uunlia  there  mav  at  stated  iutervals  be  attacks  of 
pain  in  the  mastoid  process  whic^h  do  not  lead  to  abscess, 
it  is  well  to  bear  in  mind  the  fact  that  serious  complications 
are  liable  to  develop  at  any  moment,  such  as  sinus  throm- 
bosis, meningitis,  brain  abscess,  suppurative  labyrinthitis, 
perforation  of  the  mastoid  tip,  septiea^nia,  ])ya?mia,  etc.,  un- 
less operative  measures  are  undertaken  at  an  early  period. 
In  tubercular  cases  there  may  be  great  destruction  of  bone 
without  any  well-mark(Hl  symptoms  of  i>ain.  In  such 
cases  formerly  it  was  considered  inadvisable  to  operate. 
Kx|K;rience,  however,  goes  to  show  that  removal  of 
carious  l)one  and  tubercular  material  is  followed  often 
by  marked  improvenuuit  in  the  patient's  general  health, 
and  such  an  ()])eration  should  always  be  undertaken, 
provided  the  ])atient's  general  condition  is  siitisfactory. 
As  hygienic  surroundings  as  well  as  good  foo<l  are  so 
n(»cessary  in  the  care  of  these  unfortunate  patients,  it  is 
to  l)c  hoped  that  in  the  near  future  wards  will  be  so 
('onstructed  on  the  roofs  of  all  hospitals  that  the  fresh- 
air  treatment  can  be  successfullv  earrie<l  out  in  all  cases 
of  tuberculosis.  Much  has  already  been  accomplished 
on  these  lines. 

If  left  to  nature,  perforation  of  the  external  bony  wall 
of  the  mastoid  takes  pla(*e  in  some  cases,  an  abscess 
forming  in  the  soft  tissues,  which  ru])tures  and  leaves 
one  or  more  sinuses  leading  to  carious  lK)ne.  The  ex- 
ternal cortex  is  the  most  frequent  seat  of  ])erforation, 
although  the  pus  may  force  a  passage  through  in  other 
directions. 
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In  Fig.  122  a  sequestrum,  three-quarters  of  an  inch 
by  three-quarters  of  an  incli  in  size,  is  shown,  which  was 
removed  by  operation.  It  consists  of  the  greater  part 
of  the  external  wall  of  the  mastoid  of  a  boy,  aged 
two  years,  who  had  had  a  recent  attack  of  measles. 
The  right  ear  had  been  discharging  for  a  month,  and 
an  abscess  had  ruptured  behind  the  ear,  which  gave 
great   relief  to  the  pain. 

Diagnosis.  The  diagnosis  can  be  made  if  there  is 
pain  on  pressure  over  some  portion  of  the  mastoid, 
with  constriction  of  the  external  meatus,  retention  of 
pus,  and  granulations  present  in  the  ciinal.  In  cases 
of  cholesteatoma  it  is  more  difficult  to  decide,  because 
frequently  the  pain  is  slight ;  while,  on  the  other  hand, 
in  osteosclerosis  the  pain  is  often  quite  severe. 

Prognosis.  A  guarded  prognosis  should  always  be 
given  when  the  patient  is  debilitated,  tuberculous,  or 
cachectic,  or  there  are  extensive  caries  and  necrosis  of 
the  temi)oral  l)onc  or  some  intracranial  complication. 

Treatment.  Whenever  symptoms  of  mastoid  disease 
are  well  marked  in  a  cast*  of  chronic  purulent  otitis 
media,  the  first  object  of  the  surgeon  should  be  to 
establish  good  drainage  from  the  middle  ear.  All 
granulations  or  polypi  should  be  removed  carefully 
from  the  canal,  so  that  one  can  see  the  dnimhead  or 
what  remains  of  it.  At  times,  especially  when  the 
pain  in  the  mastoid  is  due  to  inflammation,  and  not 
to  the  n^tcntion  of  pus  or  cholesteatomatous  masses, 
antiphlogistic  measures  will  be  sufficient;  but,  as  a 
rule,  it  is  much  more  advisable  to  open  the  mastoid 
antrum,  for  with  only  slight  symptoms  a  patient  may 
develop  some  intracranial  complication,  and  it  is  not 
prudent  to  wait  long  before   operating. 
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If  only  a  rim  of  the  drumhead  remains  (see  Fig. 
162),  while  the  ossicles  are  carious  and  the  disease 
seems  to  be  limited  mostly  to  the  attic,  it  is  undoubt- 
ediy  true  that  in  some  instances  a  cure  can  be  estab- 
lished by  excision  of  the  drumhead  and  ossicles,  and 
by  curetting  and  washing  out  the  attic  and  tjinpamc 
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cavity  with  antiseptic  solutions  through  a  middle- 
ear  canuia.  The  same  holds  true  of  cases  in  which  the 
perforation  is  in  Shrapnell's  membrane  and  pus  is  pent 
up  in  the  attic. 

When  the  attic  contains  eholesteatomatous  masses  it 
is  always  advisable  to  open  the  antrum,  for  the  surgeon 


DISEASES  OF  THE  MASTOID  PROCESS.       393 

can  never  be  certain  of  the  extent  of  the  disease  until 
he  has  explored  the  mastoid  cells.  On  perforating  the 
outer  cortex  of  the  mastoid  lie  may  find  complete  dt»- 
struction  of  the  entire  mastoid  cells. 

The  surgeon  should  always  operate  whenever  there 
are  sinuses  in  the  mastoid  region  leading  to  carious  lx)ne, 
or  when  the  posterior  bony  wall  of  the  meatus  is  dis- 
eased. 

In  certain  eases  in  which  the  mastoid  l>ecomes  ebur- 
nated  and  the  cells  have  disappeared,  great  relief  will 
follow  the  chiselling  away  of  portions  of  the  mastoid 
process,  and  espec^ially  is  it  imjx)rtant  to  make  an  open- 
ing through  to  the  antrum. 

In  chronic  mastoid  inflanmiation  it  is  always  advis- 
able to  enter  the  antrum,  in  order  to  enable  the  surgeon 
to  wash  it  out,  together  with  the  middle  ear,  through  the 
opening  behind  the  auricle.  In  a  pneumatic  or  diploetic 
mastoid  process  one  should  investigate  the  entire  bone, 
from  the  antrum  to  the  tip,  IxMUg  careful  not  to  injure 
the  sigmoid  sinus,  which  occasionally  runs  very  close 
to  the  antrum  in  a  sclerosed  or  diploiUic  mastoid  process. 
If  the  operation  is  done  carefully  under  aseptic  condi- 
tions, and  the  patient's  general  health  is  fairly  satisfac- 
tory, the  operation  is  generally  successful.  In  cases  of 
diabetes,  when  the  disease  is  in  an  advanceil  stage,  the 
operation  is  one  of  more  or  less  gravity,  but  should  be 
undertaken  when  the  patient's  life  is  in  danger  from 
extension  of  the  inflanmiation  to  the  brain.  If  acetone 
is  present  in  the  urine,  a  very  guarded  prognosis  as  to 
recovery  should  be  given,  as  the  complication  is  a 
serious  one. 

The  same  instruments  are  used  as  in  the  operation 
for  acute  mastoid  disease,  and  the  same  solutions. 
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Th*'    in«'ir*ion  i-*  M'-ntiftil   witli    tho  one    reoinimeiMktl 
(m-vioij-ly,  :in«l    tli#f  •riitinf  iiiaMniil    pHx^ev*  ^l^juld  be 

In  rstr/.-?*  of  fj^t^r^derfm^  it  is  generally  advisable  to 
rrhivJ  away  •"iifficient  Ujne  to  rtuch  the  antrum  and 
^-^tabli.-^h  dniinii^rc  with  the  middle  ear.  Such  a  pn>- 
f^-i\\\Ti:  w^wiiWy  n-lieve?i  tlie  pain,  which  is  :?o  di.stress- 
m)Z  to  tli^*  [i2tti<'nt. 

One  T*lioul«i.  rpf  ffHirsi',  Ik?  careful  not  to  injure  the 
si^rmoid  -inn-,  wliich  may  Ik*  ex[K>?ie<l  and  covereil  with 
granulation-,  or  the  facial  ner\'e,  or  the  dura  it<elf. 

In-it^ad  of  the  di«5<*as4'  lK*inir  liniite<l  to  the  mastoid 
pHK.'^'-.-,  the  .-iirgi-on  may  find  that  the  posterior  bony 
wall  of  the  nit-sitiis  or  the  walls  of  the  tym|xinum  are 
r-jirion.-.  Witli  the  ol>je<-l  of  removinir  the  outer  wall 
of  the  attie  and  the  jxisterior  superior  l>ony  wall  of  the 
mesitns,  surgj.*on.s  have  devis<.*d  different  methods  of 
o[Kfniti<in,  llie  i<l<ra  Ix'ing  to  exjM»>e  entirely  the  tym- 
panic <*avity  and  remove  all  carious  lx)ne.  This  pro- 
c^-^hire,  viz.,  removal  of  tlie  jH>steri<»r  superior  bony  wall 
and  onter  wall  of  the  attic,  is  indicatc<l  in  cases  in  which 
there  is  extensive;  cari^^-s  involving  the  attic  and  antrum, 
the  middle  ear,  or  Ikmiv  meatus,  and  (.^specially  where 
there  are  cliole.-teatomatous  mass<*s  or  numerous  granu- 
lations or  j>olypi  which  impe<le  the  drainage  from  the 
tympanic  cavity. 

Stack  K  Opkuatiox.  Stacke  divides  the  operation 
into  three  steps : 

1.  Inci.'sion  through  the  soft  tissues. 

2.  Jiemoval  of  the  cortex  of  the  suprameatal  triangle 
and  the  j>o>terior  lK)ny  canal,  and  the  extraction  of 
earious  ossicles,  with  cnrettin«r  of  the  tymjxmum,  aditus, 
and  antrnm. 
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3.  Construction  of  the  flap  from  the  membranous 
canal  and  its  appliciition  to  tlie  walls  of  the  bony  canal, 
antrum,  etc. 

The  various  stops  in  the  operation  are  performed  as 
follows :  An  incision  is  made  through  the  soft  tissues, 
following  closely  the  attachment  of  the  auricle,  and 
extending  from  one  centimetre  (three-eighths  of  an  inch) 
below  the  mastoid  tip  upward  to  a  point  a  little  above 
and  forward  of  the  sujierior  border  of  the  external  audi- 
tor}'  meatus ;  the  lower  two-thirds  of  the  incision  is 
made  directly  down  to  the  bone  through  the  periosteum ; 
the  upper  third  extends  through  the  skin  only  down  to 
the  fascia  of  the  temporal  muscle.  This  muscle  and 
fascia  are  then  drawn  aside  and  an  incision  made  through 
the  periosteum  underlying  them  and  l)ordering  upon  the 
superior  margin  of  the  bony  meatus.  The  periosteum 
of  the  anterior  flap  is  then  elevated  and  drawn  forward 
until  the  suprameatal  triangle  and  posterior  wall  of  the 
hony  canal  are  plainly  exjK)sed,  this  procedure  being 
simplified  at  times  by  cutting  away  a  few  fibres  of  the 
sterno-cleido-mastoid  muscle  at  the  tip,  so  as  to  afford 
greater  room.  This  stage  of  the  operation  is  completed 
by  separating  the  membranous  canal  from  its  bony 
attac^hments  and  by  pulling  it  outward.  A  retractor  is 
then  introduced  and  the  soft  parts  are  pulled  forward, 
so  that  the  Inmy  structures,  including  the  tympanic 
ring,  are  seen  readily. 

The  second  stt^p  consists  in  cutting  the  tensor  tympani 
muscle  and  extracting  the  malleus,  if  it  is  visible, 
through  the  canal ;  then  the  remnant  of  the  drum  mem- 
brane, if  any  is  left,  is  excised  and  Stackers  protector 
is  introduced  into  the  attic.  The  bone  fi>rniiiig  the 
external    wall  of  the  attic  is  cut  away  and    the  incus 
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removed.  The  protector  is  then  inserted  into  the  aditus 
ad  antrum  and  the  bony  wall  external  to  it  chiselled  away 
so  that  the  protector  can  he  pushed  into  the  antrum. 

The  overlying  cortex  and  remainder  of  the  posterior 
bony  wall  arc  removed  with  a  chisel.  The  protector 
acts  as  a  guard  to  insure  the  safety  of  the  facial  ner\'e. 
By  such  means  the  antrum,  attic,  atlitus  and  tympanum 
arc  converted  into  one  large  continuous  space,  which 
must  be  curetted  thoroughly  for  tlie  removal  of  granu- 


lations  anil  all   soil   curious   s)H)ts   in    tlie  contiguous 


The  tJiinl  step  in  the  operation  consists  in  making 
a  horizontal  hicision  in  the  vertical  meridian  of  the 
membranous  canal  above  and  extending  from  the  tym- 
jKinic  ring,  the  entire  length  of  the  canal,  outwani   to 
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the  concha.  A  second  incision  is  now  made,  beginning 
in  the  concha,  where  the  first  one  terminates,  and  run- 
ning at  right  angles  to  it  ilownwanl  and  backward  in 
the  canal,  thus  making  a  nearly  foiir-eorncreil  flap 
(Fig.  163),  which  is  crowded  backwar<I  ami  downwanl 
by  tampons  which  are  inserted  tliroiigh  the  external 
auditory  canal,  so  as  to  i;over  as  much  as  possible  of 
the  denuded  bone.  Antrum,  aditus  and  tympanum  arc 
now  packed  with  gauze,  without  irrig;ition,aud  the  skin 

Fifi.  164. 


SWcke'n  n«ri  111  ixmilioii,    KkTtnTi    .i  niiil  b  flaps. 

of  the  upper  half  of  the  flap  closwd  with  sutures,  the 
lower  half  being  covered  with  antiseptic  giuizc  and 
bandaged.  In  cases  in  winch  the  post-auricular  oi)eniug 
is  not  closed  immiiliatcly  Staeke  stitches  the  upiKT  e<lge 
of  the  flap  to  the  infcritir angle  of  tlie  wound.  (Fig.  164). 
The  object  of  the  subsequent  treatment  is  to  secure, 
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if  possible,  a  smooth  epidermal  covering  of  the  large 
cavity  made  in  the  bone.  Granulations  form  upon  the 
raw  surface  of  the  bone,  and  when  they  become  exu- 
berant should  be  cauterizetl  with  nitrate  of  silver  or  the 
galvano-cautery.  The  epidermis  should  advance  from 
the  sides  and  cover  tlie  entire  surface. 

Stacke  keeps  the  patient  in  bed  for  seven  or  eight 
days.  The  outer  dressing  may  be  removed  earlier,  but 
the  deeper  dressings  are  not  changed  until  the  eighth 
day.  The  dressings  afler  this  are  changed  more  fre- 
quently, and  finally  are  dispensed  with  when  it  is 
apparent  to  the  surgeon  tliat  the  epidermis  has  covered 
more  or  less  of  the  excavation. 

Schwa rtze-Stacke  Operation.  Schwartze's  oper- 
ation differs  in  several  important  points  from  the  method 
advocated  by  Stacke.  In  the  first  place,  Schwartze  does 
not  believe  in  separating  the  entire  membranous  canal 
from  its  bony  attachments  and  in  pulling  it  out,  pro- 
vided the  calibre  of  the  canal  is  not  abnormally  narrow. 

He  leaves  the  anterior  wall  attached  to  the  bone,  in 
order  to  prevent  subsequent  necrosis  and  the  formation 
of  a  sequestrum  in  the  external  meatus.  He  introduces 
a  slender  retractor  and  pulls  the  soft  parts  forward, 
thus  gaining  a  sufficient  amount  of  space.  Then  he 
opens  the  mastoid  antrum,  starting  from  the  outer  sur- 
face of  the  mastoid  process  in  the  usual  way,  and  pro- 
ceeds from  this  point  to  complete  the  operation,  instead 
of  cutting  the  bone  from  within  outward,  as  Stacke 
suggests,  viz.,  by  beginning  the  operation  in  the  attic, 
and  then  passing  a  protector  upward  and  backward  into 
the  antrum  as  a  guide  for  entering  the  latter  cavity. 

S<'hwartze  does  not  believe  in  the  use  of  the  Stacke 
protector,  for  the  reason  that  it  is  likely  to  injure  the 


DISEASES  OF  THE  MASTOID  PROCESS.       399 

tegmen  tympani.  He  recommends,  on  the  other  hand, 
a  broad  chisel,  and  considers  that  with  short  and  careful 
blows  of  the  hammer  there  is  little  danger  of  injuring 
the  stapes,  which  usually  lies  embedded  and  protected 
in  the  swollen  mucous  membrane.  He  advises  the  use 
of  a  sublimate  solution  (1  :  1000),  not  only  during  the 
operation,  but  later  in  the  changing  of  the  dressings 
whenever  there  is  any  noticeable  fetor.  He  also  recom- 
mends the  syringing  of  a  sterilized  salt  solution  through 
the  Eustachian  catheter  into  tlie  middle  ear  in  cases  in 
which  there  is  caries  about  the  tympanic  opening  of  the 
Eustachian  tube.  If  there  is  no  fetor,  however,  he  does 
not  irrigate  the  wound,  but  simply  dusts  over  it  iodo- 
form ix)wder.  He  does  not  close  the  mastoid  wound  at 
all  immediately  after  the  operation,  believing  that  the 
packing  with  giiuze  cannot  be  accomplished  successfully 
through  the  external  auditory  ciuial  alone.  Schwartze 
does  not  change  the  first  dressings  till  the  sixth  day, 
unless  the  patient  has  fever,  or  a  discharge  from  the 
wound,  or  else  comphiins  of  pain.  li\  on  the  other 
hand,  the  surgeon  has  decided  to  close  the  mastoid 
wound  immediately  after  the  operation,  he  should  not 
allow  the  dressings  to  remain  unchanged  longer  than 
three  davs,  for  fear  that  the  retained  secretion  may  force 
open  the  sutures.  As  iodoform  gauze  tends  to  irritate 
the  tissues  and  to  favor  the  growth  of  exuberant  granu- 
lations, it  should  be  used  only  in  the  first  dressings. 
Otherwise  he  prefers  simple  sterilized  gauze,  and  when 
the  epidermis  begins  to  form  he  advocates  the  use  of 
aristol  jx^wder,  to  protect  the  newly  formed  skin.  He 
discontinues  the  tampons  and  allows  the  mastoid  wound 
to  close  through  cicatricial  contraction,  when  the  epi- 
dermis has  already  extended  over  the  greater  jwrtion  of 
the  antrum,  aditus  ad  antrum,  and  middle  ear. 


^y  MANVAL  (fF  OTOI/jGY. 

(m  ^v^^^^i  1«»  pn'vrnf  \\u*  fta'wm'im'  of  steno>L>  from 
\  v^^^^^»**W  fi»H''<l»''''  **^  irxijUrrant  granulation^,  the 
So^vH  ^l^onM  I"'  <l«'=-troyi'H  willi  a  knife  esr>ecially  ran- 
*kM»\^vJ  !»»'  <'••*  jHiriwi-^-  or  fiv  means  of  the  galvan<>> 
x4*Mv» N  * •♦'•'"^  '"''''  '^'•'''''''  '^'  taken  to  kwp  the aditus 
4x^  ^Minnn  o|M^n  i"  onler  to  Mreure  ^(kkI  drainage. 

>4j»\Mn<*»*  lK'li''^<'*  ^l"it  the  eniploynient  of  the  lead- 
\\s\\  M  |M»t»'Mil»l«'  to  jiiirkin^  tlie  wound  with  gauze 
^u  \\\\\\\^  \\\'^^"h  Ihtiiu^i'  the  hitter  irietluKl  is  extremely 
fcv^^ulnl.  imhI  ''Hnr  th<*  trejifnient  must  be  kept  up  for 
wvvit '.  tlM»  I'  Hh  iniportiint  consideration,  esjxjeially  in 
\\\y  M»'»  ^^^  rhildnii.  On  iiccount  of  tlie  severe  pain 
^,vi»vili  in  nl  HI  rhiin^^ing  the  dressings  it  is  often  advis- 
^\\\\v  IH  nmi'jtin  thr  ti:nues  witli  a  20  JHT  cent,  sohition 

\«Hliiii>i  MMKhliriHions  of  these  difl'ereiit  operations 
\\y\\\  I"  •  M  ^^\\\^\!y•^vi\  II hd  |»nM'tisrd  hy  diil'erent  surgeons. 
Utihf'i'fi  MiIIuhI.  I'irst,  cut  down  on  tlie  mastoid 
|(iiiii.>.>  iiiiil  liiv  hiire  thr  ant  mm.  and  remove  all 
(«Hliin;>  niiil  Mol'tiMMMl  hone  in  the  mastoid  proeess. 
htiMiiil,  inimvi*  >Nilh  ehisels  and  rongeur  foreeps  the 
|iii.<li  liiii  Ihimv  niniil  wall  in  its  superior  ([uadrant^ 
iiHt  Ih  IMM  liiKi'M  lint  to  injun*  the  facial  nerve.  Besides 
.iii<i|iiiiM  aNMiN  all  granuhitiiuis  and  diseased  hone  in 
I  hi  iinliiim  and  inaMtoid  cells,  the  ossicles  should  be 
r-.ii.'nj  anil  tht*  attic  gtMitly  cun^ttcd.  (m^at  care 
.•liHiild  he  taK(*n  tint  to  injun*  the  facial  nerve  when 
iiiiillhi^!,  aiitl  one  nIiouM  never  scra|H^  the  inner  wall 
III  till  niultllc  car  h»r  fear  of  carrvim:  the  uifection  to 
iIm  laliMuith  MtMiingitis  and  death  have  n^sulted 
hiiiii  lhr«  pinccdnrc  in  several  iuMauivs  ^^siv  Figs. 
Mil   In.S) 
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In  Jill  (*ns(\s  in  wliicli  the  disciiso  is  limited  to  the  attic 
and  antrum^  and  there  is  no  evidence  of  cholesteatoma 
nor  exjH>Hunj  of  the  dura,  and  es|K»eially  when  the  lower 
two-thirds  of  the  mastoid  pnn'ess  is  sclerosed,  the  pos- 
terior o|M*nin^  shonld  be  closc^il  and  the  wound  treated 
thronjrh  th(i  ext<TnaI  auditory  cjmal.     Before  doing  this, 
however,  Haj>s  an?  fornu*d  hy  making  a  horizontal  incis- 
ion in   the  vertical   meridian  of  the  membranous  canal 
alx)ve,  and  extending  Ihnn  the  tymjianic  ring  the  entire 
length  outward  to  the  concha  (third  step  in  Stackeoper* 
ation,    J).    305).     The    flaps   thus    forme<l    are  pushed 
against  the  inn(?r  walls  of  the  (tavity  by  strips  of  sterile 
or  mild  i<Mloform  gjnize  intr<Mluced  through  the  external 
auditory  m(\itus.     If,  on  the  other  hand,  the  case  is  one 
(»f  (cholesteatoma,  or  the  duni  is  exposwl  in  either  the 
middle  or  posterior  cranial  fossa,  a  flap  is  first  made 
(Fig.   Khi)  and  then  stitclied  in  ]K)sition   (Fig.   1()4). 
The  wound  In^hind  tlie  auricle  should  Ix^  kept  partially 
oiK»n,  and  the  cavity  allowed  to  granulate  up  from  the 
bottom  by  j)ackinfr  introduced  from  behind  and  also 
through  the  external  auditory  canal. 

When  the  ])acking  is  first  removed  it  is  advisable  in 
some  cases  to  administer  nitrous  oxide  gas  in  adults,  or 
chloroform  in  children,  as  the  })roc(»dure  is  a  painful  one. 
The  subsecjuent  dressings  cause  but  little  pain,  particu- 
larly if  balsam  of  Peru  is  used  to  stimulate  the  granula- 
tions. Iodoform  gauze  is  often  useful  as  packing  in 
the  canal  w^hen  the*  granulations  arc  })ale  and  flabby. 
When  the  granulations  arc  cxulxTant  tliey  should  be 
cauterized  with  nitrate  of  silver.  The  scarlet  red  salve 
is  useful  in  jmrnioting  the  healing. 

In  the  writer's  exjxTicnce  it  is  always  necessary  to 
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curette  thoroughly  the  tympanic  orifice  of  the  Eusta- 
chian tube,  in  order  to  close  completely  this  opening 
and  thus  prevent  reinfection  of  the  middle  ear  from  the 
nasopharynx.  A  strong  solution  of  nitrate  of  silver 
is  sometimes  used  to  close  the  orifice  of  the  tube. 
Thiersch  grafts  can  be  used  to  advantage  in  some  cases 
after  granulations  have  formed,  but  primary  skin 
grafts  should  never  be  used,  nor,  as  is  the  practice  of 
some  otologists,  should  they  be  placed  over  the  dura, 
as  fatal  cases  have  been  reported  where  this  has  been 
done.  At  a  meeting  of  the  Otological  Section  of  the 
New  York  Academy  of  Medicine,  Gruening  reported 
a  fatal  case  where  a  most  thorough  plastic  operation 
had  been  performed  in  connection  with  the  radical 
operation  for  chronic  purulent  otitis  media.  The 
canal  and  also  the  tj^npanic  wall  were  lined  with  skin, 
but  behind  that  skin  pus  was  found  and  the  patient 
died  of  meningitis.  He  called  attention  to  the  danger 
of  making  large  flaps  to  cover  over  denuded  bone. 
The  author  knows  of  several  cases  where  meningitis  and 
death  has  resulted  from  using  primary  skin  grafts,  and 
it  is  for  this  reason  that  he  is  strongly  opposed  to  them. 


CHAPTER  XII. 

INTRACRANIAL  COMPLICATIONS. 

BRAIN  ABSCESS.     THROMBOSIS  OF   THE  SIGMOID 
AND  OTHER  SINUSES.     LEPTOMENTNGITIS. 

As  a  result  of  chronic  purulent  otitis  nicilia  and  mas- 
toid inflammation,  and,  occasionally,  of  acute  purulent 
otitis  media,  the  thin  rcK)f  of  the  tympanum  of  antrum 
is  liable  to  be  perforated  through  osseous  erosion,  and 
in  consequence  there  follows  either  a  collection  of  pus 
in  the  middle  cranial  fossa  between  the  bone  and  the 
dura — an  extradural  abscess — or  else  an  abscess  forms 
in  the  temporo-sphenoidal  lobe.  Instead  of  the  term 
extradural  abscess  some  authors  designate  this  condi- 
tion as  external  pach>Tneningitis.  When  erosion  takes 
place  in  the  bony  wall  of  the  mastoid  process,  which 
lies  over  the  sigmoid  sinus,  a  collection  of  pus  usually 
forms  about  the  sinus,  and  the  latter  becomes  sur- 
roimded  vnth  granulation  tissue  (extradural  abscess) ; 
or  a  thrombus  forms  in  the  sigmoid  sinus  itself,  or  else 
an  abscess  is  developed  in  the  cerebellum. 

Before  erosion  takes  place  the  tympanic  roof  or  inner 

wall  of  the  mastoid  process  becomes  very  thin  and  of  a 

dark  color.    The  minute  veins  are  often  thrombosed, 

and,  owing  to  the  ulceration  of  the  bone,  granulations 

are  thrown  out  from  the  external  surface  of  the  dura  or 

from  the  wall  of  the  sigmoid  sinus,  as  the  case  may  be, 

which  is  nature's  method  of  resisting  the  further  ad- 
(404) 
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Vance  of  the  disease.  Absorption  of  the  carious  bone 
takes  place  at  the  same  time.  One  should  be  very  care- 
ful, therefore,  in  the  removal  of  polypi  from  the  tym- 
panic cavity,  especially  when  the  disease  has  existed  for 
a  long  time,  for  fear  of  wounding  the  dura,  which  rests 
on  the  tympanic  roof.  In  the  same  way,  the  sigmoid 
sinus  may  easily  be  injured  in  scraping  away  softcne<l 
l)one  and  granulations  in  operations  on  the  mastoid  proc- 
ess. After  removing  granulation-tissue  from  the  dura 
mater  one  is  apt  to  find  the  latter  considerably  thick- 
ened (see  Fig.  171).  Granulation-cells  and  a  plastic 
material  are  often  found,  which  project  upward  into  the 
brain  substance  and  become  adherent  to  the  pia  mater, 
so  that  the  veins  and  lymphatics  of  the  pia  are  liable 
to  be  affected.  Verj'  small  thrombi  are  undoubtedly 
carried  by  the  smaller  branches  of  the  cerebral  arteries 
which  supply  the  tompoml  lobe,  and  in  this  way  give 
rise  to  cerebral  abscess.  The  morbid  products  may  also 
reach  the  brain  tissue  by  means  of  the  perivascular 
sheaths.  Occasionally  it  is  impossible  to  find  any  aper- 
ture in  the  bone,  although  the  latter  may  be  very  much 
discolorcnl. 

Cases  have  been  reported,  especially  in  children,  in 
which  infective  processes  have  reached  the  dura  from 
the  middle  ear  by  means  of  the  iwtro-squamosal  or  other 
sutures,  and  in  such  instances  the  vessels  have  been 
thronilH>sed.  In  tubercular  disease  the  entire  petrous 
bone  may  become  carious  and  nothing  remain  of  it  ex- 
cept a  thin  shell,  and  in  consequence  of  such  disease, 
tubercular  meningitis  may  develop.  When  erosion  of 
the  bone  takes  place,  either  through  the  tympanic  roof 
or  through  the  inner  wall  of  the  mastoid,  the  patient 
may  have  a  suppurative  leptomeningitis,  together  with 
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an  extradural  or  cerebral  abscess.  The  roof  of  the  tym- 
panum may  be  eroded  at  the  same  time  that  the  sigmoid 
sinus  is  involved,  and,  as  a  result,  there  may  be  an  ab- 
scess in  the  temporo-sphenoidal  lol)e,  together  with  an 
infective  thrombus  in  the  sigmoid  sinus.  When  all  these 
complications  are  present  in  one  case,  there  is  great 
difficulty  in  making  a  diagnosis.  The  plate  of  bone 
separating  the  sigmoid  sinus  from  the  mastoid  cells  is 
extremely  thin,  so  that  erosion  of  the  bone  is  very  likely 
to  be  observed  at  this  iK)int.  The  bone  first  becomes 
discolored  and  softened,  and  then  granulations  are 
thrown  out.  A  collection  of  pus  is  found  either  between 
the  sinus  and  the  bone  or  l)eliind  the  sinus,  in  the  direc- 
tion of  the  occipital  bone.  The  walls  of  the  sinus 
become  thickened  and  a  thrombus  forms,  the  presence 
of  which  may  not  give  rise  to  immediate  mischief;  while, 
on  the  other  hand,  in  an  incredibly  short  space  of  time 
the  patient  may  have  most  serious  and  alarming  symp- 
toms of  sinus  throralx)sis.  If  left  to  nature,  the  wall  of 
the  sinus  may  l)ecome  softened,  so  that  a  minute  per- 
foration takes  ])lace.  Hemorrhage  does  not  follow, 
because  generally  the  vessel  is  occludeil  both  above  and 
below  the  aperture.  By  means  of  the  cerebellar  veins 
the  infection  extends  to  the  cerebellum,  or  emboli  mav 
be  carried  to  the  cerebellum  through  the  smaller  cere- 
l>ellar  arteries  and  their  perivascular  sheaths.  As  a 
rule,  however,  there  is  direct  contact  between  the  sig- 
moid sinus  and  the  cerebellar  abscess,  and  the  infective 
processes  extend  from  the  duni  in  the  same  manner  as 
in  the  case  of  an  abscess  in  the  temporo-sphenoidal  lobe. 
In  rare  instances  the  pathogenic  processes  reach  the  cere- 
bellum from  the  tympanic  cavity  through  the  internal 
auditory  meatus   along   the  sheath  of  the  auditory  or 
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facial  nerve.  Beside  an  extradural  abscess,  or  an 
abscess  in  the  temporo-sphenoidal  lobe  or  cerebellum, 
an  abscess  may  form  between  the  dura  and  pia  mater 
which  may  become  circumscribed  through  adhesions; 
in  consequence  of  which  there  may  be  inflammation  and 
possibly  ulceration  of  the  brain-tissue,  with  softening. 
The  pus  may  escape  through  a  perforation  in  the  mem- 
branes of  the  brain  to  the  outer  siuface  of  the  dura  or 
through  the  roof  of  the  tympanum. 

When  an  abscess  has  formed  in  the  temporo-sphe- 
noidal lobe,  there  will  frequently  be  found  an  opening  at 
the  base  of  the  brain  which  communicates  with  it,  so 
that  abscesses  occurring  in  this  portion  of  the  brain  are 
caused  generally  by  direct  extension  from  the  seat  of 
the  disease — a  point  to  be  ronienibcred,  for  in  operating 
the  surgeon  should  always  try  to  reach  the  seat  of  the 
infective  pn)cei»s. 

CEREBRAL  ABSCESS. 

ITnder  this  heading  should  he  included  (1)  extradural 
abscess,  (2)  intnidural  or  cen^hral  ahs<H*ss — (a)  cerebral , 
and  (/>)  cerebvlfar. 

Extradural  Abscess. 

As  already  mentioned,  the  pus  in  an  extradural 
absc(»ss  niav  be  found  between  the  dura  mater  and  tvm- 
panic  roof  or  al)out  the  sigmoid  sinus  after  the  infec- 
tive process  has  extendeil  fn)m  the  mastoid  cells,  •Fre- 
quently, when  operating  for  mastoid  inflammation,  the 
surgeon  finds  a  carious  opening  just  over  the  sinus, 
even  when  the  symptoms  indicated  only  mastoid  dis- 
ease. 

A  lx)y,  ten  years  of  age,  who  came  to  my  clinic,  had 
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a  careworn  expression,  cold  hands,  a  rapid  and  bound- 
ing pulse,  and  a  temperature  of  103°  F.  He  had  no 
distinct  chill,  but  on  the  preceding  day  had  had  chilly 
sensations.  He  gave  a  history  of  an  occasional  dis- 
charge from  both  ears  for  several  years,  and  during  the 
preceding  three  days  had  had  severe  pain  in  the  left  mas- 
toid process.  He  heard  the  watch  only  by  contact.  There 
was  a  distinct  swelling  over  the  left  mastoid,  with  a 
point  of  fluctuation  just  over  the  antrum.  The  mastoid 
cells  were  opened,  and  pus  and  softened  bone  were  re- 
moved from  the  entire  process.  The  sigmoid  sinus  was 
not  involved.  A  pn)be  was  introducinl  into  the  middle 
cranial  fossa  through  a  carious  opening  in  the  tympanic 
roof.  The  incision  was  carried  u{)ward,  and  the  bone 
cut  away  with  rongeur  forceps  and  chisels,  so  as  to  ex- 
pose the  dura  and  evacuate  the  pus.  While  the  tem- 
perature was  high  in  this  case,  it  does  not  follow  that 
this  is  the  rule,  for  frequently  there  is  little  if  any  fever. 
A  short  time  ago  a  patient  c^me  under  my  care  who 
had  a  tempeniture  but  slightly  above  normal.  He  had 
had  a  chronic  purulent  otitis  media  of  some  years'  dura- 
ti(m.  He  consulted  me  on  account  of  a  sudden  pain  in 
the  mastoid  on  the  same  side.  He  also  had  slight  facial 
paralysis.  An  immediate  operation  was  j>erformed, 
and  not  only  were  the  mastoid  cells  found  filled  with 
softened  bone  and  pus,  but  there  was  also  a  large  carious 
opening  through  the  tympanic  roof.  This  ojK»ning  was 
enlargc<l  and  the  pus  evacuated.  Recovery  followeil. 
It  should  not  be  forgotten  that  a  leptomeningitis  or 
phlebitis  of  the  sigmoid  sinus  may  complicate  a  case  of 
extradural  abscess. 

S3rmptoms.     There  are  no  distinct  sym])toms  by  which 
the  surgeon  can  make  a  diagnosis  of  extradural  abscess 
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before  operation,  for,  as  previously  mentioned,  osseous 
erosion  in  the  tympanic  roof  or  in  the  thin  plate  of  bone 
covering  the  sigmoid  sinus  frequently  is  discovered  only 
at  the  time  of  opening  the  cells.  One  should  remember 
that  such  an  accident  is  especially  liable  to  occur  when 
streptococci  are  present  in  the  discharge  or  the  patient 
has  tuberculosis  or  one  of  the  exanthematous  diseases. 
Most  cases  of  extradural  abscess  occur  in  connection 
with  chronic  purulent  otitis  media.  It  may  be  stated, 
however,  that  cases  oflen  have  been  observed  in  which 
erosion  had  taken  place  during  an  attack  of  acute  otitis 
media.  One  may  suspect  the  existence  of  an  extradural 
or  subdural  abscess  when  the  discharge  suddenly  be- 
comes less  or  ceases  altogether,  and  the  patient  shows 
signs  of  meningeal  irritation.  A  fatal  result  may  follow 
from  basilar  meningitis  or  abscess  of  the  brain. 

Treatment. — ^An  incision  behind  the  auricle  should 
be  made  as  in  the  operation  for  mastoid  disease  and 
a  complete  mastoid  operation  performed.  If  an 
opening  has  occurred  in  the  tegmen  tympani  or  tegmen 
antri,  the  incision  in  the  sofl  tissues  should  be  carried 
upwartl  and  curved  forward  around  the  upper  border 
of  the  auricle  (from  point  2  to  point  4,  and  from  point  2 
to  point  5,  Fig.  147),  thus  displacing  the  latter  forward, 
so  that  the  surgeon  will  be  enabled  to  cut  away  the  bone 
with  forceps  and  chisels,  and  thus  have  an  opportunity 
of  exploring  the  middle  cranial  fossa  and  of  removing 
all  carious  bone.  A  narrow  strip  of  iodoform  gauze 
should  be  inserted  through  this  opening  and  the  wound 
allowed  to  fill  up  with  granulation-tissue.  The  mas- 
toid cavity  should  be  treated  in  the  manner  already 
described  (see  chapter  on  Mastoid  Diseases).  The  sur- 
geon should  never  inject  any  solution  into  the  cranial 
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In  order  to  prevent  the  occurrence  of  stenosis  from 
the  growing  together  of  exuberant  granulations,  the 
latter  should  be  destroyed  with  a  knife  especially  con- 
structed for  the  purpose  or  by  means  of  the  galvano- 
cautery.  Great  care  should  be  taken  to  keep  the  aditus 
ad  antrum  open  in  order  to  secure  good  drainage. 

Schwartze  believes  that  the  employment  of  the  lead- 
nail  is  preferable  to  packing  the  wound  with  gauze 
in  many  cases,  because  the  latter  method  is  extremely 
painful;  and  since  the  treatment  must  be  kept  up  for 
weeks,  this  is  an  important  consideration,  especially  in 
the  case  of  children.  On  account  of  the  severe  pain 
experienced  in  changing  the  dressings  it  is  often  adiis- 
able  to  moisten  the  tissues  with  a  20  per  cent,  solution 
of  cocaine. 

Various  modifications  of  these  different  operations 
have  been  suggested  and  practised  by  different  surgeons. 

Author's  Method,  First,  cut  down  on  the  mastoid 
process  and  lay  bare  the  antrum,  and  remove  all 
carious  and  softened  bone  in  the  mastoid  process. 
Second,  remove  with  chisels  and  rongeur  forceps  the 
posterior  bony  canal  wall  in  its  superior  quadrant, 
care  being  taken  not  to  injure  the  facial  nerve.  Besides 
scraping  away  all  granulations  and  diseased  bone  in 
the  antrum  and  mastoid  cells,  the  ossicles  should  be 
excised  and  the  attic  gently  curetted.  Great  care 
should  be  taken  not  to  injure  the  facial  nerve  when 
curetting,  and  one  should  never  scrape  the  inner  wall 
of  the  middle  ear  for  fear  of  carrying  the  infection  to 
the  labyrinth.  Meningitis  and  death  have  resulted 
from  this  procediwe  in  several  instances  (see  Figs. 
165-168). 
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In  all  cases  in  which  the  disease  is  limited  to  the  attic 
and  antrum,  and  there  is  no  evidence  of  cholesteatoma 
nor  exposure  of  the  dura,  and  especially  when  the  lower 
two-thirds  of  the  mastoid  process  is  sclerosed,  the  pos- 
terior oj)ening  should  be  closed  and  the  wound  treated 
through  the  external  auditory  canal.     Before  doing  this, 
however,  flaps  are  formed  by  making  a  horizontal  incis- 
ion in  the  verticjil  meridian  of  the  membranous  canal 
above,  and  extending  fmm  the  tympanic  ring  the  entire 
length  outwanl  to  the  concha  (third  step  in  Stacke  oper- 
ation,   p.    395).     Th(»   flaps   thus    formed   are  pushed 
against  the  inner  walls  of  the  cavity  by  strips  of  s-terile 
or  mild  i(xloform  gjiuze  introduced  through  the  external 
auditor}'  meatus.     If,  on  the  other  hand,  the  case  is  one 
of  cholesteatoma,  or  the  dura  is  exposed  in  either  the 
middle  or  posterior  cranial  fossa,  a  flap  is  first  made 
(Fig.  163)  and  then  stitched  in  position   (Fig.  164). 
The  wound  behind  the  auricle  should  be  kept  partially 
open,  and  the  cavity  allowed  to  granulate  up  from  the 
bottom  by  packing  introduced  from  behind  and  also 
through  the  external  auditory  canal. 

When  the  packing  is  first  removed  it  is  advisable  in 
some  cases  to  administer  nitrous  oxide  gas  in  adults,  or 
chloroform  in  children,  as  the  procedure  is  a  painful  one. 
The  subsequent  dressings  cause  but  little  pain,  particu- 
larly if  balsam  of  Peru  is  used  to  stimulate  the  granula- 
tions. Iodoform  gauze  is  often  useful  as  packing  in 
the  canal  when  the  granulations  are  pale  and  flabby. 
WTien  the  granulations  are  exuberant  they  should  be 
cauterized  with  nitrate  of  silver.  The  scarlet  red  salve 
is  useful  in  promoting  the  healing. 

In  the  writer's  experience  it  is  always  necessary  to 
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curette  thoroughly  the  tympanic  orifice  of  the  Eusta- 
chian tube,  in  order  to  close  completely  this  opening 
and  thus  prevent  reinfection  of  the  middle  ear  from  the 
nasophar^Tix.  A  strong  solution  of  nitrate  of  silver 
is  sometimes  used  to  close  the  orifice  of  the  tube. 
Thiersch  grafts  can  be  used  to  advantage  in  some  cases 
after  granulations  have  formed,  but  primary  skin 
grafts  should  never  be  used,  nor,  as  is  the  practice  of 
some  otologists,  should  they  be  placed  over  the  dura, 
as  fatal  cases  have  been  reported  where  this  has  been 
done.  At  a  meeting  of  the  Otological  Section  of  the 
New  York  Academy  of  Medicine,  Gruening  reported 
a  fatal  case  where  a  most  thorough  plastic  operation 
had  been  performed  in  connection  with  the  radical 
operation  for  chronic  purulent  otitis  media.  The 
canal  and  also  the  tympanic  wall  were  lined  with  skin, 
but  behind  that  skin  pus  was  found  and  the  patient 
died  of  meningitis.  He  called  attention  to  the  danger 
of  making  large  flaps  to  cover  over  denuded  bone. 
The  author  knows  of  several  cases  where  meningitis  and 
death  has  resulted  from  using  primary  skin  grafts,  and 
it  is  for  this  reason  that  he  b  strongly  opposed  to  them. 


CHAPTER  XII. 

INTRACRANIAL  COMPLICATIONa 

BRAIN  ABSCESS.     THROMBOSIS  OF  THE  SIGMOID 
AND  OTHER  SINUSES.    LEPTOMENINGITIS. 

Ah  a  result  of  chronic  purulent  otitis  media  and  mas- 
toid inflammation,  and,  occ^asionally,  of  acute  purulent 
otitis  media,  the  thin  roof  of  the  tympanum  of  antrum 
18  liable  to  be  perforated  through  osseous  erosion,  and 
in  ronseciuence  there  follows  either  a  collection  of  pus 
in  the  middle  cranial  fossa  between  the  bone  and  the 
duni — an  extradural  abscess — or  else  an  abscess  forms 
in  the  temporo-sphenoidal  lobe.  Instead  of  the  term 
extradural  abscess  some  authors  designate  this  condi- 
tion as  external  pachvTneningitb.  When  erosion  takes 
place  in  the  bony  wall  of  the  mastoid  process,  which 
lies  over  the  sigmoid  sinus,  a  collection  of  pus  usually 
forms  about  the  sinus,  and  the  latter  becomes  sur- 
rounded with  granulation  tissue  (extradural  abscess) ; 
or  a  thrombus  forms  in  the  sigmoid  sinus  itself,  or  else 
an  abscess  is  developed  in  the  cerebellum. 

Before  erosion  takes  place  the  t.vmpanic  roof  or  inner 

wall  of  the  mastoid  process  becomes  very  thin  and  of  a 

dark  color.    The  minute  veins  are  often  thrombosed, 

and,  owing  to  the  ulceration  of  the  bone,  granulations 

are  throwTi  out  from  the  external  surface  of  the  dura  or 

from  the  wall  of  the  sigmoid  sinus,  as  the  case  may  be, 

which  is  nature's  method  of  resisting  the  further  ad- 
(404) 
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Vance  of  the  disease.  Absorption  of  the  carious  bone 
takes  place  at  the  same  time.  One  should  be  very  care- 
ful, therefore,  in  the  removal  of  polypi  from  the  tym- 
panic cavity,  especially  when  the  disease  has  existed  for 
a  long  time,  for  fear  of  wounding  the  dura,  which  rests 
on  the  tympanic  roof.  In  the  same  way,  the  sigmoid 
sinus  may  easily  be  injured  in  scraping  away  softened 
bone  and  granulations  in  operations  on  the  mastoid  proc- 
ess. After  removing  granulation-tissue  from  the  dura 
mater  one  is  apt  to  find  the  latter  considerably  thick- 
ened (see  Fig.  171).  Granulation-cells  and  a  plastic 
material  are  often  found,  which  project  upward  into  the 
brain  substance  and  become  adherent  to  the  pia  mater, 
so  that  the  veins  and  lymphatics  of  the  pia  are  liable 
to  l)e  affected.  Ver^'  small  thrombi  are  undoubtedly 
carried  by  the  smaller  branches  of  the  cerebral  arteries 
which  supply  the  tempond  lol>e,  and  in  this  way  give 
rise  to  cerebral  abscess.  The  morbid  products  may  also 
reach  the  brain  tissue  by  means  of  the  perivascular 
sheaths.  Occasionally  it  is  impossible  to  find  any  aper- 
ture in  the  l)one,  although  the  latter  may  \yc  very  much 
discolored. 

Cases  have  been  reported,  especially  in  children,  in 
which  infective  processes  have  n^ached  the  dura  from 
the  middle  ear  by  means  of  the  txitro-squamosal  or  other 
sutures,  and  in  such  instances  the  vessels  have  been 
thronilx)se<l.  In  tubercular  disease  the  entire  petrous 
bone  may  become  carious  and  nothing  remain  of  it  ex- 
cept a  thin  shell,  and  in  consequence  of  such  disc^ase, 
tubercular  meningitis  may  develop.  When  erosion  of 
the  bone  takes  place,  either  through  the  tympanic  roof 
or  through  the  inner  wall  of  the  mastoid,  the  patient 
may  have  a  suppurative  leptomeningitis,  together  with 
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an  extradural  or  cerebral  abscess.  The  roof  of  the  t\Tn- 
paniim  ma}'  be  eroded  at  the  same  time  that  the  sigmoid 
sinus  is  involved^  and,  as  a  result,  there  may  be  an  ab- 
scess in  the  temporo-sphenoidal  IoIkj,  together  with  an 
infective  thrombas  in  the  sigmoid  sinus.  When  all  these 
complications  are  prt^sent  in  one  case,  there  is  great 
difficulty  in  making  a  diagnosis.  The  plate  of  bone 
separating  the  sigmoid  siims  from  the  mastoid  cells  is 
extremely  thin,  so  that  en)sion  of  the  Ixuie  is  very  likely 
to  Imj  ol)ser\'ed  at  this  iK)int.  The  bone  first  becomes 
discolored  and  softened,  and  then  granulations  are 
thrown  out.  A  collection  of  pus  is  found  either  l)etween 
the  sinus  and  the  l)one  or  Ix^hind  the  sinus,  in  the  direc- 
tion of  the  occipital  l)one.  The  walls  of  the  sinus 
bc»come  thickened  and  a  thrombus  forms,  the  presence 
of  which  may  not  give  rise  to  inmiediate  mischief;  while, 
on  the  other  hand,  in  an  incredibly  short  s}>ace  of  time 
the  patient  may  have  most  serioits  and  alarming  symp- 
toms of  sinus  thrombosis.  If  left  to  natiiri*,  the  wall  of 
the  sinus  may  l)e(*ome  softene<l,  so  that  a  minute  per- 
foration takes  ])lace.  Hemorrhage  does  not  follow, 
Ix^cause  generally  the  v(\ssel  is  occluded  lK>th  above  and 
l)elow  the  a|)erture.  By  means  of  the  cerebellar  veins 
the  infection  (»xtends  to  the  cerel>ellum,  or  emboli  mav 
Ik»  (tarried  to  the  c(ireb(»llum  through  the  smaller  cere- 
l)ellar  arteries  and  their  perivascular  sheaths.  As  a 
rule,  how(iver,  there  is  direct  contact  between  the  sig- 
moid sinus  and  the  cerelx^llar  abscess,  and  the  infective 
process(»s  extend  from  the  dura  in  the  same  manner  as 
in  the  case  of  an  al)scess  in  the  t(»mporo-sphenoidal  lobe. 
In  rare  instances  the  pathogenic  processes  reach  the  cere- 
bellum from  the  tympanic  cavity  through  the  internal 
auditory  meatus   along   the  sheath  of  the  auditory  or 
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facial  nerve.  Beside  an  extradural  abscess,  or  an 
abscess  in  the  temporo-sphenoidal  lobe  or  cerebellum, 
an  abscess  may  form  between  the  dura  and  pia  mater 
which  may  become  circumscribed  through  adhesions; 
in  consequence  of  which  there  may  be  inflammation  and 
possibly  ulceration  of  the  brain-tissue,  with  softening. 
The  pus  may  escape  through  a  perforation  in  the  mem- 
branes of  the  brain  to  the  outer  siuface  of  the  dura  or 
through  the  roof  of  the  t>Tnpanum. 

When  an  abscess  has  formed  in  the  temporo-sphe- 
noidal lobe,  there  will  frequently  be  found  an  opening  at 
the  base  of  the  brain  which  communicates  with  it,  so 
that  abscesses  occurring  in  this  portion  of  the  brain  are 
cjiused  geneniUy  by  direct  extension  from  the  seat  of 
the  disease — a  point  to  be  remembered,  for  in  o})erating 
the  surgeon  should  always  try  to  reach  the  seat  of  the 
infective  pn)cess. 

CEREBRAL  ABSCESS. 

Under  this  heading  should  he  included  (1)  extradural 
abscess,  (2)  intnuhiral  or  cerebral  ahs(»ess — {a)  cerebraly 
and  (/>)  cerebellar. 

Extradural  Arscess. 

As  already  mention(Ml,  the  pus  in  an  extradural 
abscess  may  be  found  b<»tween  the  dura  mater  and  tvm- 
panic  roof  or  about  the  sigmoid  sinus  after  the  infec- 
tive process  has  extendeil  from  the  mastoid  cells.  •Fre- 
quently, when  operating  for  mastoid  inflammation,  the 
surgwm  finds  a  carious  opening  just  over  the  sinus, 
even  when  the  symptoms  indicated  only  mastoid  dis- 
ease. 

A  boy,  ten  years  of  age,  who  came  to  my  clinic,  had 
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H  i'«it*\N'orn  expression,  cold  hands,  a  rapid  and  bound- 
ihK  |>ulst»,  and  a  temperature  of  103°  F.  He  had  no 
illMtiiK^t  (^hill,  but  on  the  preceding  day  had  had  chilly 
hriiMitions.  He  gave  a  history  of  an  occasional  dis- 
(fliarge  from  both  ears  for  several  years,  and  during  the 
prrct'ding  three  days  had  had  severe  pain  in  the  left  mas- 
toid process.  He  heard  tlie  watch  only  by  contact.  There 
wan  a  distinct  swelling  over  the  left  mastoid,  with  a 
point  of  fluctuation  just  over  the  antrum.  The  mastoid 
cells  were  opened,  and  pus  and  softened  bone  were  re- 
moved from  the  entire  process.  The  sigmoid  sinus  was 
not  involved.  A  probe  was  introduced  into  the  middle 
cnuiial  fossa  through  a  carious  opening  in  the  tympanic 
roof.  The  incision  was  carriwl  upward,  and  the  bone 
cut  away  with  rongeur  forceps  and  chisels,  so  as  to  ex- 
j)ose  the  duni  and  evacuate  the  pus.  While  the  tem- 
|)erature  was  high  in  this  case,  it  does  not  follow  that 
this  is  the  rule,  for  frecpiently  there  is  little  if  any  fever. 
A  short  time  ago  a  patient  came  under  my  care  who 
had  a  temperature  but  slightly  above  normal.  He  had 
had  a  chronic  purulent  otitis  media  of  some  years'  dura- 
tion. He  consulted  me  on  account  of  a  sudden  pain  in 
the  mastoid  on  the  same  side.  He  also  had  slight  facial 
j)aralysis.  An  immediate  operation  was  performed, 
and  not  only  were  the  mastoid  cells  found  filled  with 
softened  bone  and  j)us,  but  there  was  also  a  large  carious 
opening  tlirough  the  tympanic  roof.  This  opening  was 
enlarged  and  the  pus  evacuated.  Recovery  followed. 
It  should  not  be  forgotten  that  a  leptomeningitis  or 
phlebitis  of  the  sigmoid  sinus  may  complicate  a  case  of 
extnidural  abscess. 

S3rmptoms.     There  are  no  distinct  symptoms  by  which 
the  surgeon  can  make  a  diagnosis  of  extradural  abscess 
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before  operation,  for,  as  previously  mentioned,  osseous 
erosion  in  the  tympanic  roof  or  in  the  thin  plate  of  bone 
covering  the  sigmoid  sinus  frequently  is  discovered  only 
at  the  time  of  opening  the  cells.  One  should  remember 
that  such  an  accident  is  especially  liable  to  occur  when 
streptococci  are  present  in  the  discharge  or  the  patient 
has  tuberculosis  or  one  of  the  exanthematous  diseases. 
Most  cases  of  extradural  abscess  occur  in  connection 
with  chronic  purulent  otitis  media.  It  may  be  stated, 
however,  that  cases  oflen  have  been  observed  in  which 
erosion  had  taken  place  during  an  attack  of  acute  otitis 
media.  One  may  suspect  the  existence  of  an  extradural 
or  subdural  abscess  when  the  discharge  suddenly  be- 
comes less  or  ceases  altogether,  and  the  patient  shows 
signs  of  meningeal  irritation.  A  fatal  result  may  follow 
from  basilar  meningitis  or  abscess  of  the  brain. 

Treatment. — An  incision  behind  the  auricle  should 
be  made  as  in  the  operation  for  mastoid  disease  and 
a  complete  mastoid  operation  performed.  If  an 
opening  has  occurred  in  the  tegmcn  tympani  or  tegmen 
antri,  the  incision  in  the  sofl  tissues  should  be  carried 
upward  and  curved  forward  around  the  upper  border 
of  the  auricle  (from  point  2  to  point  4,  and  from  point  2 
to  point  5,  Fig.  147),  thus  displacing  the  latter  forward, 
so  that  the  surgeon  will  be  enabled  to  cut  away  the  bone 
with  forceps  and  chisels,  and  thus  have  an  opportunity 
of  exploring  the  middle  cranial  fossa  and  of  removing 
all  carious  bone.  A  narrow  strip  of  iodoform  gauze 
should  be  inserted  through  this  opening  and  the  wound 
allowed  to  fill  up  with  granulation-tissue.  The  mas- 
toid cavity  should  l)e  treated  in  the  manner  already 
described  (see  chapter  on  Mastoid  Diseases),  The  sur- 
geon should  never  inject  any  solution  into  the  cranial 
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\%\*\^  uiilrw  III'  i.s  certain  that  thfiv  is  no  opening  in 
iK*'  \h\nii.  'riif  wlges  of  the  wound  should  be  washed 
vtith  H  SMlunttinl  lioric  acid  solution. 

iNTUAIirRAL    OR    CeREBKAL   AbRCESH. 

AtiMHWH'^  of  the  brain  occurring  as  a  result  of  mid- 
dU^itir  inHunimution  are  found  usimlly  in  either  the 
l>'ini»>ni-(tj>lH'uoidaI  lobe  or  the  cereltelhim.  Cases  of 
i'\lm>liinil  aliwcess  are  nl>served  much  more  frequently 
llrnn  (ibwi-sseB  either  in  the  tcmporo-sphenoidnl  IhIh;  or 
(H'lt'lM'lluni.     CVrebral  abscess  a1mn»<t  always  occurs  in 


1,  rnroBry  •bsi 
hi  mill  tnx  frum  pui 


omuiwtion  with  chronic  [Mimleut  otitis  media.    A  case '  of 
tcmporo-sphenoidal  abscess  has  been  reported  by  the  au- 
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thorwhidi  followed  acute  otitis  media  (soe  Fig.  109).  In 
this  case  the  disease  was  limited  mostly  to  the  attic,  the 
acute  otitis  media  being  of  only  eight  weeks'  duratiou. 
Several  incisions  were  made  in  Shrapnell's  membrane, 
which  not  only  gave  exit  to  a  fuw  dnijis  of  pus,  but 
afforded  at  the  same  time  great  R'lief  to  the  patient. 
He  finally  consented  to  enter  the  hospital  and  receive 
proper  treatment,  bnt  only  after  serious  symptoms  bad 
manifested  themselves.  An  operation  was  performed 
and  an  abseess  in  tite  temporo-sphenoidat  lobe  evncn- 
ated.     He  ditnl,  however,  two  hours  after  the  operation. 


apparently  from  shoek  (see  Fig.  172).  At  the  poet- 
niortein  a  carious  o]>ening  was  foiuid  in  the  tym}>anic 
roof  (see  Fig.  170),  with  tbiekened  dura  over  it,  and  a 
small  sinus  in  the  latter  leading  to  a  small  cerebral 
iVity,   whieli   was    empty.     Another    abscess 
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(■a^ity  was  found  at  the  inner  half  of  the  third  temporo- 
aphenoidal  convolution  (Fig.  169).  This  cavity  was 
also  free  from  pus,  as  it  had  been  evacuated  at  the  opera- 
tion.   There  was  probabl\-  some  connection  between  the 


two  abscess  cavities,  although  none  could  be  detected 
with  a  probe.  In  three  cases'  of  abscess  in  the  temporo- 
sphenoidal  IoIh'  and  one  in  the  cerebelluui  in  which  an 
operation  was  perfonncd,  all  were  due  to  chronic  puru- 
lent otitis  media.  In  some  cases  the  outer  surface 
of  the  brain  may  break  down  and  pus  may  form,  due 
to  inflammation  of  tlic  dura  and  tlie  pja.  In  some 
instances  there  is  simplj'  a  circumscribed  menlogitis 
without  the  formation  of  pus. 


>  BoHiu:  New  York  V.yi  AUd  Eki  liillriiie 
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llie  first  stage  of  abscess  is  marked  usu- 
ally by  irregukr  symptoms  such  as  imtabiht}  pain, 
nausea,  or  vomiting  and  frequentlj  the  discharge  from 


1 

^_ 

> 

81 
II 


the  ear  becomes  scanty  or  stopa  alb^ther.     Clutnge  in 
a  patient's  disposition — viz.,  a  talkative  person  becoming 
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morcjse,  or  rice  versa— is  another  s\'inptom  of  impor- 
tance.  The  patient  frec|uentl y  complains  of  chilly  sensar 
tions.   As  the  disease  progresses  the  cerebration  becomes 
dull  and  the  patient  appears  stupid  and  restless.    AVhen 
pus  has  formed  in  tlie  brain,  the  most  important  s\Tnp- 
toms  are  a  distinct  lowering  of  the  j^ulse-rate  and  a  tem- 
perature either  slightly  above  normal  or  subnormal  (see 
Fig.  172).    There  are  exceptions  to  this  rule,  for  in  a 
case*  of  temporo-sjJienoidal  abscess  reix)rted  by  me  the 
pulse  was  rapid  and  tlie  temperatiu-e  \'ery  high  with 
marked  fluctuations,  so  that  thrombosis  of  the  lateral 
sinus  was  suspected  (si^e  Fig.  17:5).    The  patient  was  a 
man,  thirty-two  years  4)f  ajj^e,  who  had  had  a  chronic 
otorrluea  on  the  left  side  for  at  least  fifteen  years,  as  a 
result  of  measles.     He  nH.*eived  no  treatment  to  speak 
of  during  this  time,  until  his  family  physician  was  sud- 
deidy  sent  for.    The  pati(Mit  had  at  that  time  a  tempera- 
ture of  104°  F.,  an  intense  headache,  and  marked  [)ain 
in  the  ear.      loiter  he  had  a  severe  cN>nvnlsion  lasting 
tw(»nty  minutes,  with  violent  muscular  twitching^  and 
frothinjij  at  the  mouth.     He  alsf>  had  chills.    The  sym|>- 
toms  were  characteristics  of  siinis  tliromlnisis.     At  the 
operation,  however,  the  sinus  was  Ibund  normal,  but 
there  was  a  large  abscess  in  the  temjxiro-sphenoidal  lobe;* 

1  New  York  Medical  Jourual,  Auifust,  iKNi. 

s  January  1, 19W.  Tbl8  patient  has  had  •£'*  convulsions  of  an  epUeptle 
type  at  various  times  from  December,  lKii'>,  to  April,  Umo,  the  first  one 
having  occurred  before  the  operation  for  brain  abscess.  In  April,  19U6, 
he  had  two  wlihln  an  Interval  of  one  week  between  the  attacks.  Be- 
fore that  he  had  been  free  from  them  for  two  years.  The  last  two  attacks 
came  on  after  severe  mental  work,  and  before  the  last  one  he  had  a 
premonition  lasimg  about  eight  to  ten  minutes.  He  was  using  a  type- 
writer, and  his  mind  suddenly  became  confliscd.  He  got  up  and  put  It 
away.  The  convulsions  last  generally  about  fifteen  to  twenty  minutes, 
although  during  the  early  seizures  the  duration  whs  longer.  At  first 
there  is  a  start  or  groan,  then  n  stitfening  of  the  whole  body,  followed 
by  a  twitching  of  the  muscles  of  the  face,  then  of  the  armsand  therest 
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the  patient  recoverctl.  This  case  proves  that,  excc[)- 
tionally,  a  patient  with  a  cerebral  abscess  may  have 
chills  and  a  high  temperature,  as  well  as  convulsions,  so 
that  a  differential  diagnosis  between  abscess  of  the  brain 
aud  sinus  thrombosis  becomes  extremelv  difficult. 

ml 

When  aphasia  develops  in  a  patient  with  a  chronic 
purulent  otitis  media  of  the  left  side,  it  is  fairly  certain, 
if  the  patient  is  right-handed,  that  there  is  a  collection 
of  pus  in  the  temporo-sphenoidal  lobe.  This  symptom 
is  of  the  highest  diagnostic  value — optical  (iphaaia^  so 
(tailed  and  described  by  different  writers.  The  patient 
when  shown  an  object  knows  it,  but  is  unable  to  name 
it;  but  he  is  able  to  recognize  and  understand  its 
name,  and  will  often  describe  the  object.  He  can  some- 
times name  the  object  if  allowed  to  handle  or  smell  it. 
In  the  case  referred  to,  where  the  temperature  was 
high,  the  patient  had  well-markal  aphasic  symptoms. 
Beside  the  difficulty  in  naming  an  object,  he  cxjuld  not 
readily  call  to  mind  the  appearance  of  the  object.  Starr 
has  called  this  symptom  vMual  amneslay  and  Siiys 
"it  is  due  to  a  suspension  of  function  of  an  association 

of  the  body.  Thoro  in  also  somo  frothing  at  tho  mouth.  His  wife  says 
that,  In  the  premonitory  stage,  the  pupils  contract  to  the  size  of  a 
pin's  head;  then  the  muscles  of  the  mouth  begin  to  twitch  before  he 
becomes  rigid.  Most  of  the  attacks  have  occurred  after  retiring.  At 
the  last  time  he  did  not  lo^e  consciousness.  The  pupils  contracted, 
and  he  had  a  chill,  followed  by  fever.  He  has  had  a  chill,  followed  by 
fever,  after  each  convulsion.  The  pulse,  after  each  seizure,  would  be- 
come very  weak.  He  has  been  dree  trom  convulsions  since  April,  1906. 
At  first  there  was  hardly  any  premonition.  He  has  not  taken  any 
alcohol  for  t  he  past  five  years.  He  has  been  In  the  habit  of  taking  bro- 
mides  when  he  has  felt  tired.  Except  for  these  attacks  he  has  been  In 
fairly  good  health,  and  he  has  been  able  to  do  an  unusual  amount  of  literary 
work. 

January  '>,  1913.  This  patient  had  a  slight  convulsion  a  few  dayH  ago, 
followed  by  an  attack  of  acute  mania,  when  he  tried  to  jump  out  of  a  window. 
Tlie  attack  lasted  but  half  an  hour,  and  until  this  convulsion  occurred  he 
bad  been  free  from  tljem  for  six  years. 
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tract  lying  in  the  temporo-occipital  lobes  and  occupying 
the  white  matter  deep  under  the  cortex.  It  lies  in  a 
position  in  which  it  is  ahnost  inevitably  affected  by 
abscess  of  the  temporal  lobe  developing  after  otitis 
media.  In. left-handed  persons  it  will  occur  in  abscess 
of  the  right  side."  Severe  headache  is  also  an  important 
symptom.  Inflammation  of  the  optic  nerve  may  or  may 
not  be  present.  It  is  observed  more  frequently  in  cases 
of  cerebellar  than  of  teraporo-sphenoidal  absce^ts.  Ac- 
cording to  the  statistics  of  the  Halle  Clinic  as  given  by 
Hansen,  optic  neuritis  in  cerebral  abscess  was  bilateral 
in  87.50  per  cent,  of  the  cases  while  the  eye  of  the  affected 
side  alone  was  involved  in  12.5  per  cent.  The 
mastoid  cells  often  arc  found  dense  and  like  ivory  in 
cases  of  cerebral  abscess.  This  seems  to  me  an  im- 
portant point,  for  in  such  instances  the  pus  is  likely  to 
perforate  the  tympanic  roof,  and  thus  cause  an  extra- 
duml  abscess  or  an  abscess  in  the  temporo-sphenoidal 
lobe.  Percussion  of  the  skull  on  the  affected  side  fre- 
quently causes  pain,  and  Macewen  has  called  attention 
to  the  fact  that  there  is  a  difference  in  the  percussion 
note  on  the  side  of  the  head  in  which  the  abscess  is 
located.  Other  symptoms  sometimes  noticed  are  diges- 
tive disturbance  increase  of  reflexes  in  the  limbs  of  the 
side  opposite  to  the  abscess,  a  difference  in  the  size  of 
the  pupils,  and  facial  paralysis. 

In  cerebellar  abscess  the  most  characteristic  symptoms, 
beside  slow  pulse  and  low  temperature,  are  severe  head- 
ache, nausea,  vomiting,  vertigo,  a  staggering  gait,  and 
facial  paralysis.  Facial  paralysis  may  be  due  to  press- 
ure on  the  nerve  in  the  pons.  It  should  be  remembered 
that  the  nerve  may  be  affected  in  its  course  through  the 

middle  ear.     I  have  seen  a  case  in  which  the  pulse  was 
27 
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slow  and  the  patient  had  vertigo,  vomiting,  deafness, 
severe  headache,  etc.,  so  that  a  diagnosis  of  cerebellar 
abycess  was  made.  ^Tien  the  antrum  was  opened,  the 
semicircular  canals  were  carious,  which  fact  accounted 


ii  auditory  meaLns,    B  B".  Reld'a  bniw-llne  ninnlTig  ttom  lower 
marglD  of  the  orbit  througb  the  I'etitre  of  the  externa,!  Budltury  m 
Trephine  opening,  ?i  iuOl>  in  diameler,  lo  expose  Wmportuphenoli 
eeiilre-pln  of  trephine  being  placed  li.^  lortiea  abiive  the  cunln 
temal  bduy  meatua.     B.  IVilul  at  which  Ibe  nuu 

oponeil.    K  E,  Poaltion  of  dgmold  ilnua.    F,  Trephine  opening,  ^  Inch  In 
dlHmcIer.  for  ciposlnB  nlgmold  bIdub,  centra-pin  of  trephine  being  placed 
at  a  point  1  Inch  behind  and  %  Inch  above  centre  of  eitemal  bony  mcatiu. 
O.  Trophino  openfnx  Tnr  oerebelUr  atoces*.  cenlre-pin  bclne  pliiced  J 
behind  and  'y.  Inch  below  centre  or  extemil  bony  mealna. 


for  the  symptoms.  It  is  very  important  to  examine 
thoroughly  the  external  auditory  canals  in  all  cases  of 
suspected  c«rehral  abscess;  for  instance,  in  the  case 
of  a  child  who  was  hmiight  to  roy  clinic  a  short  time 
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ago,  and  who  had  characteristic  symptoms  of  cerebellar 
abscess,  including  choked  disks  with  retinitis,  removal 
of  granulations  from  the  middle  ears,  with  the  estab- 
lishment of  proper  drainage,  effected  a  ciu«.  The 
choked  disks  and  retinitis  disappeared. 

Babinski  has  described  certain  difficulties  in  the  nor- 
mal movements  of  pronation  and  supination  in  cases  of 
cerebellar  abscess.  The  patient  tries  to  perform  the 
movement  of  pronation  and  supination,  but  does  so 
with  much  difficulty  with  the  hand  on  the  side  of  the 
lesion. 

Overpointing  is  another  symptom  of  importance  and 
consists  in  having  the  patient  place  the  forefinger  of 
his  hand,  corresponding  to  the  affected  side,  on  the 
finger  of  the  surgeon.  The  patient  is  then  asked  to 
raise  or  lower  the  finger  and  then  touch  the  finger  of 
the  sm-geon.  He  is  able  to  do  this  quite  well  while 
his  eyes  are  open,  but  when  his  eyes  are  closed,  instead 
of  his  finger  retm-ning  to  its  original  position,  as  would 
be  the  case  in  a  normal  person,  there  is  an  outward 
deviation  toward  the  affected  side. 

I  have  reported  a  case  of  cerebellar  abscess^  in  which 
I  not  only  removed  a  button  of  bone  at  point  G,  Fig. 
148,  having  first  laid  bare  with  chisels  the  sigmoid  sinus, 
but  I  also  trephined  the  skull  at  point  C,  to  investigate 
the  temporo-sphenoidal  lobe  and  the  upper  wall  of  the 
tjTnpanic  cavity.  The  case  was  that  of  a  male,  aged 
thirty-one  years,  who  had  had  a  pm-ulent  discharge 
from  the  right  ear  for  five  years.  When  admitted  to 
the  hospital  the  prominent  symptoms  were  nausea,  vom- 
iting, and  vertigo.    The  vertigo  was  not  only  present 

^  American  Joiirnal  of  the  Medical  Sciences,  August,  1895. 
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whrn  lying  down,  but  was  much  more  marked  wlien  he 
trird  to  stand.  He  also  complained  of  severe  i>ain  in 
the  head.  He  had  a  staggering  gait  from  the  first  with, 
an  inclination  to  fall  toward  the  left.  Other  symp- 
toms were  facial  paralysis  (right  side),  onlema  of  the 
right  optic   nerve,  slow  pulse,  and  a  temperature  but 

slightly  above  normal.  At  the  autopsy  an  abscess 
Wiis    found    in    the    right    cerebellar   hemisphere   (see 

Plate  H). 

Other  sympt4)nis  of  cerebellar  abscess  sometimes 
observed  are:  slowing  of  the  respiration;  Cheyne- 
Stokes  respiration;  repeated  yawnings;  slowness  of 
cerebration  and  general  apathy ;  irritability  and  intol- 
erance of  light ;  delirium ;  rigidity  of  the  neck  and 
retraction  of  the  head ;  clenching  of  the  teeth  from 
rigidity  of  the  muscles ;  nystagmus ;  motor  or  sensory 
paralysis.  According  to  Barany,  if  there  is  rotary  nys- 
tagmus toward  the  affected  side  and  then*  is  no  longer 
any  irritability  of  the  labyrinth,  one  can  be  reasonably 
sure  of  the  existence  of  a  cerebellar  abscess,  provided  the 
patient  has  a  low  temperature  and  a  slow  pulse.  Nystag- 
mus, in  cases  of  cerebellar  abscess,  always  becomes  more 
marked  as  the  disease  advances,  and  is  always  greater 
toward  the  affected  side.  If  the  medulla  is  affected  at  a 
point  low  enough,  the  paralysis  may  be  unilateral  and 
on  the  same  side  as  the  abscess.  If,  however,  the  pons 
is  involved  more  on  the  side  of  the  abscess,  the  paralysis 
will  be  apparent  on  the  opjxjsite  side.  Neumann,  of 
Vienna,  has  collected  the  data  of  132  cases  of  cereWlar 
abscess  following  chronic  suppurative  otitis  media,  and 
in  the  majority  of  these  cases  the  path  of  the  infection 
was  through  the  labyrinth. 

When  there  is  a  cerebellar  abscess  together  with  sinus 
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thrombosis  there  may  be  rigors  or  chills,  with  high 
temperature  and  tenderness  along  the  course  of  the 
jugular  vein,  if  that  vessel  is  affected.  Suppurative 
leptomeningitis  is  another  complication  which  may 
occur  and  thus  render  the  diagnosis  more  difficult. 
Diffuse  leptomeningitis  gives  rise  to  high  temperature 
(without  remissions,  which  are  characteristic  of  infective 
sinus  thrombosis),  a  rapid  pulse,  general  irritability, 
and  with  the  special  senses  very  acute. 

Considerable  attention  is  being  devoted  to  the  subject 
of  leucocytosw,  a  term  used  to  signify  an  abnormal  in- 
crease in  the  number  of  leucocytes  present  in  the  blood 
of  patients  suffering  from  various  affections,  with  the 
result  that  it  has  been  shown  to  exist  in  suppurative 
affections  of  the  ears.  Daily  examinations  of  the  blood 
should  be  made  in  onler  to  determine  whether  the  leuco- 
cytosis  is  increasing  or  decreasing,  and  what  relative 
changes  are  taking  place  in  the  cell  percentage.  For 
example,  if  the  leucocytosis  is  falling,  and  the  polynuclear 
percentage  is  above  normal  (68)  and  rising,  the  prognosis 
is  not  so  good  as  when  both  are  falling,  or  when  the 
leucocytosis  is  increasing  and  the  polynuclear  percentage 
is  falling.  Or,  as  tersely  put  in  Sondem's  axiom,  "the 
increase  in  the  relative  number  of  polynuclear  cells  is  a 
direct  indication  of  the  severity  of  the  toxic  infection  and 
the  degree  of  leucocytosis  an  absolute  indication  of  the 
body  resistance  toward  the  mfection." 

No  hard-and-fast  rules  can  be  laid  down  to  aid  the 
aural  surgeon.  According  to  a  study  of  acute  and  chronic 
purulent  otitis  media,  with  and  without  complications, 
made  by  Dixon  at  the  New  York  Eye  and  Ear  Infirmary, 
it  was  found  that  the  leucocytosis  in  those  cases  with 
mastoiditis  as  a  complication  ranged  from  5000  to 


422  MANUAL  OF  OTOLOGY. 

17,800,  and  the  average  polyiuiclear  percentage  was 
within  normal  limits.  It  was  not  until  the  more  serious 
complications  occurreil,  such  as  epidural  abscess,  sinus 
thrombosis,  and  intracranial  invasion,  that  the  blood 
count  begjin  to  have  any  very  marked  significance. 

While  the  above  is  true  in  the  main,  conclusions 
drawn  from  blood  counts  should  be  guarded.  A  most 
important  point  to  start  from  would  be  a  knowledge  of 
the  normal  average  leucocyte  count  and  cell  percentage 
in  each  individual.  Impractical  as  this  may  appear,  I 
feel  it  to  be  the  only  rational  basis  from  which  to  draw 
conclusions  in  individual  cases.  For  instance,  in  sinus 
thrombosis  the  leucocytes  ranged  from  5200  to  22,400 
(one  case  36,400,  in  which  there  may  have  been  a  com- 
plicating meningitis),  the  average  being  12,270. 

Forty-two  per  cent,  were  under  10,000;  32  per  cent., 
10,000  to  15,000;  8  per  cent.,  15,000  to  18,000;  10 
per  cent.,  18,000  to  20,000,  and  8  per  cent.,  over  20,000. 

The  highest  polymorphonuclear  count  was  95  per 
cent.,  and  the  lowest  46.6  per  cent.,  the  average  being 
77.6  per  cent.  Grouping  these  counts  similarly  to  the 
leucocyte  count,  it  was  found  that  22  per  cent,  were 
under  70  per  cent. ;  32  per  cent.,  70  to  80  per  cent. ; 
16  per  cent.,  80  to  85  per  cent. ;  22  per  cent.,  85  to 
90  per  cent.,  and  only  8  per  cent,  of  the  cases  were 
over  90  per  cent. 

In  meningitis  the  count  ran  somewhat  higher,  the 
highest  leucocyte  count  being  41,600,  and  the  highest 
polymorphonuclear  count  95.5  per  cent.  The  lowest 
was  4200  leucocytes  with  48  per  cent,  polynuclear. 
This  very  unusual  count  was  maintained  throughout  the 
illness  of  this  patient,  and  he  finally  died.  If  this  case 
be  left  out,  Dixon  found  the  average  leucocytosis  to  be 


The  reader  itj  referred  to  works  dealing  with  the  sub- 
Joct  of  blood  exaniinatioiiii  for  information  as  to  the 
various  methods  of  determining  tiic  number  of  cells, 
tlie  liiemogkibin  percentage,  etc. 

Ii]  1888  an  operation  for  cerebral  abscess  following 
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disease  of  the  ear  was  performed  by  Dr.  Robert  F. 
Weir  and  myself.  The  patient  *  was  under  my  care  at 
the  New  York  Eye  and  E^r  Infirmary  for  chronic  sup- 
purative otitis  media,  with  extensive  necrosis  of  the 
temporal  bone.  He  had  had  a  purulent  discharge  from 
the  ear  for  the  preceding  two  years.  The  mastoid  proc- 
ess was  opened  in  two  places  (see  Fig.  175),  and  was 
found  very  dense,  but  did  not  contain  pus.  Subse- 
quently an  abscess  was  located  in  the  temporo-sphenoidal 
lobe  and  the  pus  evacuated.  The  patient's  condi- 
tion improved  for  a  time,  but  later  he  passed  into  a 
comatose  condition.  The  immediate  cause  of  death  was 
secondary  hemorrhage  from  a  vessel  in  the  brain. 

That  a  patient  may  have  a  brain  abscess,  with  few,  if 
any,  characteristic  symptoms  of  the  disease,  is  shown  in 
the  report  of  the  following  case  :  the  patient,  colored,  aged 
twenty-one  years,  was  admitte^l  to  my  clinic,  and  said 
that  for  a  year  the  left  ear  had  been  discharging.  There 
was  no  trouble  with  the  right  ear.  Two  weeks  ago  the  left 
ear  began  to  pain  him,  and  the  discharge  became  more 
profuse.  There  was  pain  also  in  the  region  of  the  left 
mastoid  and  all  over  the  head.  The  severe  headache 
seemed  to  be  the  most  prominent  symptom,  and  there 
was  also  a  slight  rigidity  of  the  neck.  His  breath  was 
very  bad.  Temperature,  100.2°  F. ;  pulse,  80 ;  respi- 
rations, 24.  There  was  no  dizziness,  no  nystagmus  nor 
aphasia.  His  mind  was  i)erfcctly  clear.  There  was  ex- 
quisite tenderness  over  the  entire  mastoid  process. 
There  was  a  foul-smelling  discharge  from  the  ear,  the 
auditory  canal  was  red  and  swollen,  and  there  was  a 
small  polypus  attached  at  the  inner  end.  The  usual 
mastoid  operation  was  performed,  and  the  dura  over  the 

1  Tranaactiona  of  the  American  Otological  Society,  1888. 
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tympanum  was  found  thickened,  with  a  small  sinus 
leading  to  a  large  abscess  in  the  temporo-sphenoidal  lobe. 
The  abscess  was  opened  and  a  cigarette-drain  was  in- 
serted. The  patient  at  first  was  much  better,  and  it  was 
difficult  to  keep  him  quiet  in  bed.  The  abscess  cavity 
was  not  irrigated  at  any  time.  Lumbar  puncture  was 
done  repeatedly.  The  fluid  was  clear,  but  under  con- 
siderable pressure.  Cultivations  were  negative.  As  the 
patient  was  not  doing  well  and  complained  of  headache 
again,  I  explored  the  wound  and  evacuated  considerable 
pus  by  means  of  the  Whiting  encephaloscope.  After 
the  operation  the  patient  rapidly  grew  worse,  and  died 
six  days  later.  Just  before  death  the  temperature  rose 
to  106°  F. ;  pulse,  140 ;  respirations,  64. 

Autopsy.  The  dura  showed  nothing  except  some  con- 
gestion, but  when  it  was  removed  both  cerebral  hemi- 
spheres were  found  bathed  in  thick,  creamy  pus.  There 
was  some  pus  at  the  base  and  in  the  upper  part  of  the 
spinal  canal ;  but  after  the  brain  had  been  removed  the 
canal  seemed  to  be  dry  and  free  from  pus,  but  there 
were  no  very  marked  adhesions  about  the  foramen  mag- 
num. There  was  a  large  abscess  cavity  in  the  left  tem- 
poro-sphenoidal  lobe  at  the  site  of  the  opening  through 
the  temporal  bone,  previously  made  for  the  drainage  of 
the  abscess.  Cause  of  death,  purulent  meningitis.  The 
meningeal  pus  showed  long-chain  streptococcus.  The 
abscess  cavity  occupied  the  posit i<m  of  the  second  and 
third  convolutions  of  the  left  teniporo-sphenoidal  lobe, 
beginning  as  far  forward  as  the  tip  of  the  lateral  ven-* 
tricle.  It  measured  53  mm.  X  30  mm.  from  before 
backward  and  from  without  inward,  respectively,  and 
about  15  mm.  from  above  downward.     The  abscess  had 
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broken  into  the  lateral  ventricle  17  mm.  beliind  the  tip 
of  the  anterior  horn  (Fig.  176). 

This  case  is  onl,v  one  of  many  that  are  seen,  and  if  we 
wait  for  the  so-called  classical  sjTnptoms  of  brain  ab- 

Fio.   I7G. 


ecess,  we  fthall  fail  in  maiij'  instances  to  make  a  diag- 
nosia.  In  this  patient,  the  only  symptoms  suggestive 
of  an  intrucrauiul  cunipHcutiou  were  the  headat^he,  slight 
rigidity  of  the  neck,  and  the  foul  breath  and  coated 
tongue,  and  the  extensive  mastoid  tenderness.  There 
was  a  moderate  leucocytosis,  and  the  (jolyiiuelear  u)uut 
was  increased.  There  waa  absence  of  aphasia,  and  the 
tenipeniture  was  not  subnormal  and  the  pulse  slow,  as 
we  often  see  in  such  cases.  In  the  light  of  the  autopsy 
it  is  most  probable  that  the  patient  had  purulent  men- 
ingitis, as  well  as  the  brain  aljscess,  when  he  entered  the 
hospital.  A  private  patient  recently  came  under  my 
care  who  had  a  chronic  otorrhea  and  mastoid  disease. 
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The  mastoid  cells  were  opened  and  subsequently  she 
had  a  septic  thrombus  in  the  sigmoid  sinus  extending 
into  the  internal  jugular  vein.  The  thrombus  was 
removed  and  the  internal  jugular  vein  was  excised. 
Later  purulent  meningitis  developed  and  she  died. 
When  first  seen  she  had  a  slight  rigidity  of  the  muscles 
of  the  neck,  but  never  marked  enough  to  make  one 
feel  that  she  had  a  latent  meningitis,  as  there  were  no 
other  symptoms  present  which  were  characteristic  of 
that  disease.  I  believe  now  that  she  had  a  commenc- 
ing meningitis  at  that  tune,  and  that  the  patient  could 
not  have  been  saved  by  any  operation. 

The  difficulties  of  making  a  diagnosis  of  an  intra- 
cranial complication  are  clearly  shown  in  the  report  of 
the  following  case :  A  young  man,  a  law-student  at 
Columbia  University,  came  under  my  care,  suffering 
from  a  supposed  attack  of  influenza.  He  had  an  acute 
suppuration  of  both  middle  ears,  followed  by  a  mastoid 
operation.  The  temperature  rose,  and  the  patient  de- 
veloped symptoms  w^iich  were  suggestive  of  a  temporo- 
sphenoidal  abscess  or  sinus  thrombosis,  but  not  at  all 
characteristic  of  either  disease.  The  respirations  be- 
came very  slow,  only  eight  per  minute,  and  he  was  very 
dull  and  drowsy.  The  meningococcus  of  Weichselbaum 
was  found  in  the  discharge.  I  felt  that  something  must 
be  done  at  once,  so  I  explored  the  sigmoid  sinus  and 
temporo-sphenoidal  lobe,  but  with  a  negative  result. 
The  day  following  the  operaticm  the  patient  was  very 
much  better,  and  he  gradually  recovered.  The  only  ex- 
planation that  seemed  to  me  at  all  plausible  was  that  it 
was  a  cAse  of  beginning  meningitis,  and  that  the  local 
depletion  arrested  the  disease,  as  there  was  considerable 
hemorrhage. 
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^  \ss^\  \\\\\    intiTfi*r(*cI  with  by  operative  measaresy  a 

<v<v<vvhJ   hIimoohh  UTminates,  as  a  rule,  in  death.     The 

;Mk^H,^^  U^^y   piiHH  gradually  into  a  comatose  condition, 

>kiUKv  ^J^,  pn^  t'w'upeH  on  to  the  surface  of  the  brain  or 

vHu^^^  im^^  III,,  V(;ntricle8.     When  the  pus  reaches  the 

xuA;f^w  \\f  tlin  hniin  a  new  inflammatory  action  is  set 

^*K    t\>4uliu^:    IMmnibly  to   acute   leptomeningitis.     As  a 

v^'^HU    \\\\\    tt^nipf^rature    l>ecomes   high    and   the   pulse 

*^^^t     t>||HT    Hymptonis    are    vomiting,    restlessness, 

SsiKm^V  ut'  \\w  limbs,  great  weakness,  and  clonic  spasms. 

^^^^^   tlu<  puH  bursts  into  the  ventricles  the  patient's 

^k^^^^*^***  «^l»anges  at  once.     The  temperature  rises  sud- 

A^*^V\  \\\  10  r^  (,r  105''  F.;  the  pulse  becomes  very  rapid  ; 

^v^   ^^^pi rations  are  incroas(»d  in  frequency ;   muscular 

^^vvV\^bln^;H  <)(*(Mir,  followed  by  convulsions,  coma,  and 

Vl^oi'HHi'H   have  become  encapsulated   and   remained 

V4V\\s>*\M^ht  for  years  without  giving  rise  to  serious  trouble, 

^^    »*Ueh    instances  are  extremely  infrequent.      Cases 

^Vv  \\vn\  reiK)rted  also  in  which  abscesses  in  the  tem- 

\KM\vhph(»n()i<lal  lobe   have   drained  through   a  carious 

v^^H^un^  in  the  tegmen  tympaui,  and  the  pus  has  escaped 

V^MNmgh  the  external  meatus.     A  cerebellar  abscess  has 

^U\^  lu»en  rejK)rtcHl  where  the  pus  forced  its  way  through 

^   ^Mirious   opening   in   the   sigmoid   groove,  the   sinus 

Wing  been  dt^trtmnl.     Occasionally,  but  very  rarely, 

^W   ubsivss  may  dniin  in   this  way  and  be  followed  by 

^HHivtTv.     One  should  never  for  a  moment  anticipate 

Wvb  a  n»sult,  for  the  time  to  operate  succt^ssfully  is  at 

^U  tvarly  date,  befon^  the  jxitient  has  passed  into  a  coma- 

Hwe  tHuulition. 

It  is  friHpiently  very  difficult  to  make  a  differential 
^Uugnosis  iK^twwn  wn»bral  abscess,  sinus  thrombosis,  and 
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meningitis,  as  at  times  one  or  more  of  these  diseases 
may  occur  in  the  same  case. 

It  is  not  often  that  a  patient  has  an  abscess  in  the 
temporo-sphenoidal  lol>e  and  also  one  in  the  cerebellum, 
but  such  a  case*  came  under  my  observation.  The 
patient  was  a  woman,  thirty-two  yeai-s  of  age,  who  had 
suffered  from  a  chronic  discharge  from  the  right  car, 
and  whose  hearing  in  consequence  had  been  defective 
for  some  years.  For  a  month  before  she  came  under 
my  care  she  complained  of  pain  in  the  right  ear  and 
severe  pains  in  her  head.  She  also  had  vertigo  and 
general  weakness,  and  nine  days  before  admission  to  the 
hospital  she  had  two  distinct  chills  on  the  same  day, 
followed  by  vomiting.  The  mastoid  cells  were  o]>ened, 
and  were  found  diseased.  I^ater  the  temporo-sphenoidal 
lobe  was  investigated  on  the  right  side  for  an  abscess, 
on  account  of  the  following  symptoms,  viz.,  paralysis 
of  left  abducens ;  paralysis  of  left  side  of  face ;  slight 
left  hemiparesis ;  moderate  left  hemiantesthesia ;  left 
homonymous  hemianopsia ;  choked  disks  on  both  sides. 
The  bone  was  cut  away  from  the  external  auditory  canal 
in  a  direction  upward  for  a  distance  of  two  inches,  so 
that  the  brain  in  the  middle  fossa  could  thoroughly  be 
exposed.  The  dura  was  found  thickened  and  bulging, 
and  a  minute  opening  was  discovered  about  an  inch  and 
a  half  above  the  external  auditory  canal,  leading  in  a 
direction  inward,  upward,  and  backward  for  at  least 
three  inches,  and  disclosing  an  abscess  cavity.  The 
patient  seemed  to  do  well  immediately  after  the  opera- 
tion. A  few  days  later,  however,  she  develojxKl  mus- 
cular twitchings  of  the  face  and  legs.     She  also  became 

>  Transactions  of  the  American  Otological  Society,  1900,  vol.  xxx.  part  iii. 
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slightly  delirious  and  tried  to  remove  the  bandages. 
The  muscular  twitchings  persisted,  and  affected  the  right 
side  of  the  face,  right  arm,  and  leg.  At  times  the  patient 
for  tlie  next  few  days  was  rational  and  quiet;  then 
again  she  would  scream  out  and  try  to  tear  off  the  band- 
ages. During  this  time  the  temperature  varied  from 
98.4°  to  102°  F.,  pulse  80-110,  respirations  18-24, 
showing  a  course  excei)tional  to  that  usually  observed 
in  cases  of  brain  abscess.  At  the  autopsy  nothing 
unusual  was  observed  alx)ut  the  meninges.  There  was, 
however,  a  large  abscess  cavity  in  the  temporo-sphe- 
noidal  lobe,  w^hich  had  been  well  drained.  On  opening 
the  right  lobe  of  the  cerebellum,  an  abscess  was  disclosed, 
containing  about  half  an  ounce  of  dark  foul-smelling 
pus.  It  appeared  to  have  had  its  origin  in  the  dentate 
body,  which  it  destroyed.  It  then  extended  across  to  the 
opposite  lobe,  which  it  invaded  to  the  extent  of  half  an 
inch.  No  communication  whatever  could  be  found 
between  the  abscess  in  the  cerebellum  and  that  in  the 
temporo-s[)henoidal  lobe.  This  c^ise  demonstrated  the 
fact  that  a  chronic  purulent  otitis  media  may  remain 
quiescent  for  many  years,  when  suddenly  the  patient 
complains  of  excruciating  pains  in  the  head  and  ear,  and  * 
general  weakness,  followed  by  vomiting,  vertigo,  chills, 
and  an  intracranial  complication. 

It  is  impossible  to  know  the  percentage  of  recoveries 
of  brain  abscesses,  for,  as  a  rule,  all  successful  cases  are 
reported,  but  the  same  cannot  be  said  of  unsuccessful 
ones.  According  to  Koemer's  records  recovery  has 
occurred  in  50.2  per  cent,  of  cases  of  cerebral  abscess, 
and  in  52.8  per  cent,  of  cerebellar  abscess.  In  ninety 
cases  re}K>rte(l  by  KaTuer,  sixty  were  males.  Of  one 
hundred   and   thirty-nine    cases   of    sinus   thrombosis, 
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including  some  that  have  not  been  recorded  as  yet, 
ninety-five  terminated  in  recover}'.  Of  forty-two  cases 
reported  at  the  New  York  Eye  and  Ear  Infirmary, 
there  were  thirty-three  recoveries  and  but  nine  deaths, 
so  that  the  surgeon  is  fully  justified  in  operating.  An 
exploratory  operation  whereby  the  dura  is  exposed  and 
an  instrument  introduced  into  the  lateral  lobe  of  the  cere- 
bellum or  temporo-sphenoidal  lobe  is  attended  with  but 
little  risk  to  the  patient  if  aseptic  precautions  are  care- 
fully followed  out. 

Treatment.  In  all  operations  on  the  mastoid  antrum 
and  cells,  and  when  opening  the  cranial  cavity,  the 
most  thorough  antiseptic  precautions  should  be  followed. 
The  ear  should  thoroughly  be  syringed  with  bichloride 
solution,  1  :  5000,  and  then  carefully  dried  and  a  strip 
of  sterile  gauze  pushed  down  into  the  meatus.  The 
hair  should  be  shaved  about  the  ear  for  a  considerable 
area.  The  mastoid  region  and  the  surrounding  parts 
should  then  be  scrubbed  with  green  soap  and  water,  and 
afterward  with  pure  alcohol,  or  sulphuric  ether,  or 
bichloride  solution,  1 :  3000.  Dry  sterile  towels  should 
then  be  placed  over  the  patient's  face  and  shoulders,  and 
a  sterile  towel  wrapped  around  the  head  and  fastened 
with  a  safety  pin  or  artery  forceps.  All  instruments 
should  be  sterilized.  The  blades  of  the  scalpels  should 
be  dipped  into  absolute  alcohol,  and  carbolic  solution, 
1:20. 

The  surgeon  should  open  the  mastoid   antrum    first 

(sec  Fig.  125),  and  make  this  the  starting-point  of  the 
operation,  for  it  is  in  this  cavity  that  the  micro-organ- 
isms exist,  and  where  they  rapidly  fructify  as  long  as 
the  soil  is  fertile.     Antiseptics  injected  into  the  middle 
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ear  do  not  reach  them.  Beside  scalpels  and  retractors, 
it  will  be  necessary  to  have  a  mallet,  gouges  and  chisels 
of  different  sizes,  a  periosteal  elevator,  forceps  for  con- 
trolling hemorrhage,  rongeur  forceps  of  different  sizes, 
probes,  and  exploring  needles.  After  removing  all 
cheesy  matter  and  granulations  from  the  antrum,  and 
excising  the  ossicles  if  carious,  the  condition  of  the 
tegmen  tympani  and  tegmen  antri  should  be  investi- 
gated. If  a  sinus  is  found  leading  to  the  middle  cra- 
nial fossa,  it  should  be  enlarged,  and  pus,  if  present 
(extradural  abscess),  evacuated.  The  surgeon  should 
examine  the  condition  of  the  dura  before  injecting  any 
solution  into  the  extradural  cavity.  The  latter  cavity 
may  be  washed  out  safely  with  the  normal  salt  solution 
or  a  saturated  boric  acid  solution,  provided  no  opening 
exists  in  the  dura  which  leads  into  the  pia  mater  or  brain 
itself.  It  is  best  to  do  but  little  irrigation,  for  fear  of 
disseminating  the  morbid  pn)ducts.  The  cavity  should 
be  dusted  over  with  equal  parts  of  boric  acid  and  iodo- 
form, and  sterile  gauze  should  be  inserted  into  the  wound, 
so  that  it  may  fill  up  with  granulation-tissue.  When  pus 
is  seen  to  ooze  from  an  opening  in  the  dura,  or  one  has 
reason  to  suspect  a  temporo-sphenoidal  abscess,  the  sur- 
geon should  extend  the  previous  incision  (for  exposing  the 
antrum)  in  a  direction  upward  and  then  forward  around 
the  upper  border  of  the  auricle,  thus  dividing  the  temporal 
artery  (see  Fig.  147,  from  i)oint  2  to  jK)int  4).  The 
hemorrhage  is  controlled  easily  by  means  of  a  ligature. 
Another  incision  should  be  made  in  a  direction  upward 
(from  point  2  to  point  5),  and  the  flaps  dissected  so  as 
to  give  the  surgeon  plenty  of  room.  If  the  bone  just 
above  the  external  meatus  is  not  t(X)  dense,  it  should  be 
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cut  away  rapidly  with  large  chisels  and  bone  forceps, 
and   the   opening  enlarged  so   that  the   dura   can   be 

fully  exposed.  In  some  cases,  especially  where  the 
bone  is  very  dense  or  the  patient  is  in  such  a  condition 
that  it  is  necessary  to  explore  the  temporo-sphenoidal 
lobe  as  rapidly  as  possible,  a  disk  of  bone  should  be 
removed  with  a  trephine,  the  centre-pin  of  the  trephine 
being  placed  at  the  point  C,  Fig.  147,  a  distance  of  an 
inch  and  a  quarter  above  the  centre  of  the  external  bony 
meatus.  The  trephine  opening  should  be  at  least  three- 
quarters  of  an  inch  in  diameter.  It  is  probable  that 
most  abscesses  in  this  region  are  the  result  of  inflam- 
mation extending  from  disease  of  the  antrum.  It  is, 
therefore,  best  to  attack  the  abscess  cavity  at  this  point 
(antrum),  and  to  enlarge  the  opening  in  a  direction 
upward,  in  order  to  secure  the  best  possible  drainage. 
From  this  region,  also,  a  large  exploring  needle  may  be 
introduced  into  the  temporo-sphenoidal  lobe  if  a  brain 
abscess  is  suspected,  after  a  circular  flap  has  been 
made  in  the  dura.  As  the  pus  is  often  very  thick  I 
have  been  in  the  habit  lately  of  introducing  a  director 
in  different  directions  in  the  brain  substance.  The 
instrument  devised  by  Horsley  is  better  adapted 
for  this  purpose  than  the  exploring  needle,  as  it 
consists  of  two  blades,  resembling  an  ear  speculum, 
which  can  be  separated  after  introduction,  thus  afford- 
ing the  surgeon  a  view  of  the  abscess  cavity.  The 
blades  can  be  pushed  gently  through  brain  tissue 
without  the  use  of  a  knife,  imtil  at  least  the  capsule  of 
the  abscess  is  reached.  After  the  abscess  cavity  has 
been  detected,  a  free  opening  should  be  made  in  the  dura 
with  a  scalpel,  and  if  possible  the  surgeon  should  enlarge 

the  incision  in  the  brain  tissue  with  a  director,  for  fear 
28 


434 


MANUAL  OF  OTOLOGY. 


of  injuring  some  bloodvessel.  A  free  incision  may, 
however,  be  made  in  the  temporal  lobe  with  a  scalpel  if 
the  bloodvessels  are  carefully  avoided;  or,  better  still, 
with  the  knife  devised  by  Urbantschitsch,  of  Vienna. 
(See  Fig.  177.) 

Cerebral  pulsation  may  not  be  evident  if  the  abscess 
is  small  and  deeply  seated.  There  may,  however,  be 
entire  absence  of  pulsation  even  if  the  abscess  is  near 
the  surface  and  the  dura  protrudes  through  the  bony 
opening.  After  making  an  opening  dowTi  to  the  abscess, 
great  care  should  be  exercised  in  evacuating  the  pus  and 
sloughs  for  fear  of  damaging  the  healthy  brain  tissue. 

Fig.  177. 


Urbant8chit49ch'8  brain  knife. 


The  sturgeon  should  endeavor  to  remove  all  the  sloughs, 
otherwise  the  cavity  is  likely  to  refill  vAXh  pus.  After 
the  abscess  has  been  opened  the  encephaloscope  devised 
by  Dr.  Fred  WTiiting,  of  New  York,  can  be  used 
to  advantage.  It  is  much  like  an  ordinary  ear  specu- 
lum but  larger  (Fig.  178),  the  extremity  being  closed 
by  an  obturator  so  that  it  can  be  pushed  into  the 
abscess  cavity  without  effort,  and  thus  any  laceration  of 
the  brain  substance  can  be  avoided.  The  instrument  is 
used  with  a  head-mirror.  It  should  be  introduced  first 
for  a  short  distance  onlv  and  then  the  obturator  should 
be  removed  with  a  slight  rotarj^  movement,  and  at  the 
bottom  of  the  encephaloscope  can  be  seen  a  meniscus 
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which  i>oints  toward  the  abscess  so  that  the  direction 
of  the  abscess  path  can  readily  be  determined.  Accord- 
ing to  Whiting,  the  surgeon  can  decide  whether  he  is 
dealing  with  a  single  abscess  cavity  or  a  large  abscess 
path  communicating  with  several  other  abscesses — and 

Fig.  178. 


Whiting's  Encephaloscopc. 

mechanically  the  instrument  enables  the  operator  to  in- 
troduce gauze  into  the  abscess  cjivity  without  any  risk 
of  tearing  thci  abscess  wall  and  carrying  infection  into 
healthy  bniin  tissue.  The  cavity  may  then  be  washed 
out  most  giMitly  with  a  boric  acid  solution  or  a  1  :  100 
carl)olic  solution  by  means  of  a  double  canula,  the 
tulw  carrying  away  the  fluid  from  the  abscess  cavity 
being  a  little  larger  than  the  other  one.  But  little 
force  should  be  employed  in  s>Tinging,  otherwise  great 
damage  may  be  done  to  the  brain  tissue.  The  irriga- 
tion of  the  abscess  cavity  should  be  limited  to  those 
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cases  in  which  the  walls  are  firm  or  else  are  lined  with 
a  capsule.  As  a  general  rule  it  is  better  not  to  irrigate 
the  cavity  of  an  acute  brain  abscess.  After  evacuat- 
ing the  abscess  cavity,  strips  of  iodoform  gauze  should 
be  packed  in  loosely  for  the  purpose  of  draining  it. 
These  may  have  to  be  changed  every  day  at  first,  but 
later  less  frequently.  Under  such  frequent  dressings, 
boric  acid  or  sterile  gauze  should  be  substituted,  for 
fear  of  the  toxic  effect  of  iodoform.  H.  P.  Mosher,^  of 
Boston,  has  used  in  cases  of  brain  abscess  a  wire  gauze 
drain,  made  of  copper  wire  gauze  of  a  fairly  wide 
mesh.  ''This  drain,"  he  says,  "catches  in  the  granula- 
tions at  the  edge  of  the  skin  wound  and  holds  in  place 
almost  too  well.  The  copper  gauze  allows  the  opera- 
tor to  bend  the  drain  as  he  pleases.  For  insertion 
the  drain  is  closed  by  a  plunger.  The  natural  shape 
of  the  drain  is  a  cone.  If  the  drain  is  kept  clean  it 
serves  in  a  measure  the  purpose  of  an  encephaloscope, 
as  the  brain  substance  or  the  wall  of  the  brain  abscess 
can  be  seen  to  a  certain  extent  through  the  meshes  of 
the  wire  gauze.  The  combined  use  of  tliis  drain  and 
glycerin  gives  a  brain  drain  which  seems  to  drain." 
Mosher  modified  a  drain  which  he  had  seen  in  France 
while  a  member  of  the  British  Army  Medical  Corps. 
"The  British  army  drain  is  a  metal  tube  closely  studded 
with  perforations.  It  is  kept  filled  with  glycerin  and 
the  gauze  over  it  is  also  saturated  with  glycerin. 
The  object  of  this  is  to  soften  the  necrotic  brain  tissue 
and  to  keep  the  pus  liquid  so  that  both  the  cast  off 
brain  substance  and  pus  can  make  their  way  into  the 
tube.    Each  day  the  contents  of  the  drain  are  removed 

1  Transactions  American  Otol.  Soc.,  1916. 
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with  a  small  curette."    The  author  has  been  in  the 

habit,  however,  of  using  a  gauze  or  cigarette  drain 

in  these  cases,  while  some  surgeons  advocate  a  drain  of 

folded  rubber  tissue.    Outside  of  the  abscess  the  wound 

after  aseptic  irrigation,  should  be  covered  first  with  several 

layers  of  iodoform  gauze,  and  then  with  a  j>ad  of  sterile 

gauze.     Outside  of  this  a  thick  layer  of  absorbent  cotton 

should  be  placed,  and  the  whole  should  then  be  bandaged. 

After  several  days,  in  the  case  of  a  chronic  abscess, 
when  the  walls  have  become  firm,  a  1  :  5000  bichloride 
solution  may  b€r  injected  into  the  abscess  cavity  to  advan- 
tage. In  a  case  of  mine  which  recovered,  and  in  which 
streptococci  were  found,  great  improvement  ensued  after 
using  a  bichloride  solution. 

In  the  case  of  a  cerebellar  abscess,  it  is  always  advis- 
able to  expose  first  the  sigmoid  sinus,  as  the  latter 
frecjuently  is  thrombosed.  A  horizontal  incision  should 
then  be  made  in  the  soft  parts  and  carried  backward 
(see  Fig.  147,  from  line  of  original  mastoid  incision  to 
point  3),  so  as  to  give  the  surgeon  plenty  of  room 
not  only  to  lay  bare  the  sinus,  but  also  to  cut  away  with 
ronguer  forceps  the  bone  lying  to  the  outer  and  external 
aspect  of  the  sinus,  and  reach  the  abscess  in  that  way. 
Otherwise  the  treatment  is  identical  with  that  already 
described  (abscess  in  the  temporo-sphenoidal  lobe). 

If  the  bone  is  very  dense,  and  for  any  reason  it 
becomes  necessary  to  explore  the  cerebellum  for  an 
abscess  without  first  investigating  the  sigmoid  sinus,  the 
following  method  of  procedure  should  be  followed:  A 
button  of  bone  should  be  removed  with  a  trephine  (see 
Fig.  174)  by  placing  the  centre-pm  of  the  instrument  at 
a  point,  G,  a  distance  of  two  inches  behind  and  one- 
quarter  of  an  inch  below  the  centre  of  Ihe  external 
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auditory  meatus.  As  shown  in  the  same  figure,  Reid's 
base-line  extends  from  the  lower  margin  of  the  orbit 
through  the  centre  of  the  external  auditory  meatus. 
The  directions  which  formerly  were  given  for  exposing 
the  sigmoid  sinus  by  means  of  the  trephine  were  to  re- 
move a  button  of  bone  by  placing  the  centre-pin  of  the 
trephine  at  point  F,  a  distance  of  one  inch  behind  and 
one-quarter  of  an  inch  above  the  centre  of  the  external 
meatus. 

Macewen^  says  that  the  intermediate  path  in  an 
abscess  of  the  brain  as  well  as  the  primary  focus  must 

Fig.  179. 


Author's  roDKuer  forceps. 

be  eradicated — otherwise  a  secondary  abscess  will  re- 
sult. Therefore,  whenever  a  delay  of  twenty-four 
hours  is  possible  after  the  mastoid  operation  and  expo- 
sure of  the  dura,  he  introduces  small  pieces  of  gauze 
soaked  in  a  5  per  cent,  solution  of  carbolic  acid  between 
the  dm*a  and  the  bone  to  induce  adhesions.  These  are 
formed  generally  in  twenty-four  hours.  The  abscess  is 
then  opened. 


>  Transactions  of  the  Seventh  International  Otological  Congress,  Bordeaux, 
1904. 
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THB0MB08IS  OF  THE  SIGMOID  AND  OTHER 

SINUSES. 

Before  describing  the  symptoms  of  sinus  thrombosis, 
it  is  important  to  review  in  a  general  way  the  gross 
anatomy  of  the  brain,  particularly  as  to  its  venous 
supply. 

The  superior  cerebral  veins  collect  the  blood  from  the 
upper  portions  of  the  cerebrum,  and  after  anastomosing 
with  one  another  and  the  inferior  cerebral  veins,  empty 
into  the  superior  longitudinal  sinus.  The  inferior  cere- 
bral veins  enter  the  lateral,  cavernous,  and  superior 
petrosal  sinuses.  The  middle  cerebral  vein,  after  being 
joined  by  branches  from  the  frontal  and  temporo-sphe- 
noidal  lobes,  pours  its  blood  into  the  cavernous  sinus. 

The  sigmoid  sinus  is  a  continuation  of  the  lateral  sinus, 
and  is  that  jwrtion  which  lies  in  the  sigmoid  groove. 
It  is  joined  by  the  inferior  petrosal  sinus  and  forms  the 
internal  jugular  vein.  The  sigmoid  sinus  receives  blood 
from  the  superior  petrosal  and  occipital  sinuses,  also 
from  the  superior  longitudinal  and  straight  sinuses  by 
means  of  the  lateral  sinus.  The  lateral  and  sigmoid 
sinuses,  together  with  the  internal  jugular  vein,  are  of 
especial  interest  to  the  aural  surgeon,  for  it  is  in  these 
vessels  that  most  frequently  a  thrombus  is  found  when 
the  middle  ear  and  mastoid  cells  are  involved,  although 
the  other  sinuses  that  are  in  communication  with  them 
are  liable  to  be  aflTected,  especially  the  superior  and 
inferior  petrosals. 

Small  veins  from  the  mastoid  cells  and  tympanum 
also  enter  the  sigmoid  sinus,  more  especially  at  that 
point  called  the  knee  or  the  anterior  convexity  of  the 
sinus.  A  mastoid  tnin  joins  the  sigmoid  sinus  at  its 
posterior  aspect,  and  frequently  is  throml>osed  when  the 
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former  is  involved.  A  thrombus  forming  in  the  sigmoid 
sinus  may  not  only  extend  to  the  petrosals,  but  even  to 
the  cavernous  sinus  as  well.  Although  not  constant, 
there  is  a  communication  between  the  vessels  of  the 
external  portions  of  the  skull  and  the  sigmoid  sinus  by 
means  of  the  mastoid  and  posterior  condylar  veins. 
The  latter  connect  the  sigmoid  sinus  with  the  vertebral 
veins  and  the  deep  veins  in  the  posterior  part  of  the 
neck. 

Lymphatics.  The  lymphatics  in  the  scalp  enter  the 
mastoid,  parotid,  and  occipital  lymphatic  glands.  Some 
of  the  lymphatics  of  the  face  are  superficial  and  others 
deep.  The  deeper  ones  terminate  in  the  internal  maxil- 
lary glands,  while  the  superficial  ones  join  the  submax- 
illary and  parotid  lymphatic  glands. 

Tlie  lymj)hatics  within  the  cranial  cavity  are  situated 
in  the  pia  mater  and  choroid  plexus,  taking  their  exit 
from  the  cranial  cavity  along  the  internal  carotid  and 
vertebral  arteries  and  internal  jugular  vein,  and  join 
the  deep  cervical  glands,  so  that  the  latter  glands  are 
liable  to  be  enlarged  when  there  is  some  irritation  or 
inflammation  within  the  cranium.  Being  deeply  seated, 
they  are  liable  to  escape  detection. 

From  this  brief  review  of  the  anatomy  it  will  be  pos- 
sible to  understand  more  readily  the  pathology  and 
symptomatology  of  sinus  thrombosis. 

A  thrombus  may  be  primary  or  marcusmie,  as  well  as 
secondary  or  infective.  The  marasmic  is  said  to  occur 
almost  always  in  the  longitnidinal  sinus,  very  seldom  in 
either  the  lateral  or  cavernous  sinus.  It  is  observed 
in  the  very  young  and  in  the  age<l,  and  is  developed 
generally  during  the  course  of  some  wasting  disease,  such 
as  chronic  diarrhoea,  pneimionia,  tuberculosis,  and  car- 
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cinoma.  The  heart's  action  becoming  weakened  and 
the  blood  being  thickened,  there  is  a  tendency  for  co- 
agulation to  occur. 

It  is  the  infective  or  inflammatory  thrombus  that  con- 
cerns the  aural  surgeon,  and  which  is  due  to  the  presence 
of  a  pathogenic  microorganism,  the  sigmoid  sinus  being 
affected  most  frequently  on  account  of  its  anatomical 
relation  to  the  temporal  bone,  more  especially  the  mas- 
toid cells.  Infective  thrombosis  is  observed  seldom  in 
children  and  aged  persons.  It  may  be  due  to  fractures 
of  the  skull,  scalp-wounds,  anthrax  affecting  the  lips, 
mouth,  or  orbital  or  nasal  cavities,  and  erysipelas  of  the 
face  and  head.  Middle-ear  disease  and  mastoid  inflam- 
mation are  the  most  frequent  causes.  The  thrombosis 
is  due  to  the  presence  of  pathogenic  micro<*)rganisms, 
such  as  the  staphylococcus,  the  streptococcus,  the  pneu- 
mococcus,  or  the  bacillus  mucosus  capsulatus.  They 
may  exist  alone  or  together  in  the  same  case.  Experi- 
ence teaches  that  the  streptococcus  is  the  most  virulent 
and  gives  rise  to  serious  symptoms,  and  the  bacillus 
mucosus  capsulatus  is  the  most  insidious.  The  infec- 
tion may  be  due  to  direct  extension  of  the  inflammation 
in  the  bone  to  the  sinus  walls,  whereby  they  becon^e 
inflamed  and  thickened,  and  a  thrombus  forms  in  the 
interior  of  the  sinus.  There  may,  however,  be  fissures 
in  the  tympanic  roof  or  antrum  through  which  the  in- 
fection travels,  or  small  veins  in  the  bone,  joining  with 
the  sigmoid,  become  thrombosed  and  convey  the  mor- 
bid products  in  this  manner.  The  most  frequent  cause, 
however,  is  by  direct  contact  with  the  diseased  bone. 

When  the  sinus  first  is  affected  the  endothelium  be- 
comes swollen  and  desquamates,  and  coagulation  takes 
place.     The  deposit  of  fibrin  may  be  limited  to  one  side 
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of  the  wall  (parietal  clot),  or  the  whole  circumference 
of  the  vessel  may  be  involved  (obstructing  thrombus). 
After  this  the  clot,  as  a  rule,  breaks  down,  so  that  pus 
is  formed,  and,  being  filled  with  microorganisms,  the 
latter  are  likely  to  be  carried  into  the  general  circula- 
tion. Ulceration  may  take  place  on  the  wall  of  the 
sinus,  but  hemorrhage  does  not  usually  follow,  because 
the  thrombi  formed  above  and  below  this  point  are  firm 
enough  to  prevent  the  escape  of  blood.  The  infective 
material  may  also  be  carried  by  the  tributary  veins  in 
the  neighborhood  of  the  thrombus  into  the  general  cir- 
culation. In  some  cases  a  partial  re-establishment  of 
the  current  takes  place  through  the  thrombus,  by  which 
means  the  pathogenic  material  is  swept  into  the  general 
blood-current.  Another  way  in  which  general  infection 
takes  place  is  by  the  escape  of  morbid  products  thn)ugh 
the  sinus  walls  into  the  surrounding  parts,  so  that 
another  focus  of  infection  is  established  whereby  micro- 
organisms are  carried  into  the  circulation  through  the 
perivascular  spaces  and  congested  vessels. 

It  is  probable  also  that  the  pyogenic  micro-organisms 
may  give  rise  to  general  infection  through  absorption 
by  means  of  the  lymphatics.  The  streptococcus  is  found 
most  frequently  in  the  lymph-vessels.  As  a  result  of 
thrombosis  of  the  sigmoid  sinus  the  same  phenomena 
frequently  occur  in  the  internal  jugular  vein,  especially 
its  upper  jK)rtion,  as  well  as  occasionally  in  the  superior 
petrosal  and  cavernous  sinuses  and  the  anterior  and  pos- 
terior condylar  veins.  A  large  number  of  internal 
jugular  veins,  excised  at  the  New  York  Eye  and  Ear 
Infirmary,  have  been  examined  microscopically  and 
found  to  contain  micro-organisms  in  the  wall,  but  rarely 
were  demonstrable  in  the  clot  itself. 
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When  a  thrombus  forms  within  the  sinus  certain 
changes  take  place  in  its  walls,  owing  to  a  peripheral 
exudation  of  plastic  material  which  would  tend  to 
strengthen  the  weakened  wall  if  the  tissue  should  be- 
come changed  into  connective  tissue.  The  same,  if  it 
occurred  on  the  wall  next  to  the  brain  cavity,  would 
also  help  to  prevent  the  occurrence  of  leptomeningitis 
through  the  formation  of  firm  adhesions  l)etween  the 
dura  and  membranes,  l^nfortunately,  such  is  not  the 
rule,  as  the  plastic  material  is  apt  to  break  down  and 
increase  the  dangers  of  infection.  When,  through  ulcer- 
ation of  the  sinus  wall,  an  opening  occurs,  the  pus  may 
find  its  way  through  the  mastoid  foramen  and  form  an 
abscess  in  the  tissues  in  the  posterior  portion  of  the 
mastoid  process.  As  a  result  of  infection  of  the  pos- 
terior condylar  veins  an  abscess  may  develop  beneath 
the  deep  fascia  in  the  posterior  cervical  triangle.  In 
consequence  of  involvement  of  the  visceral  layer  of  the 
sinus,  acute  leptomeningitis  is  the  rule,  although  in 
some  instances  the  meningitis  l)ecomes  localized. 

When  the  thrombus  breaks  down,  the  bone  in  its 
vicinity  becomes  of  a  dark-brownish  or  greenish  color, 
very  much  softened  and  erode<l.  The  discoloration  or 
pigmentation  is  so  marked  in  some  instances  that  the 
course  of  the  lateral  or  sigmoid  sinus  becomes  stamped 
on  the  cerebellum  itself.  When  the  thrombus  disinte- 
grates, the  infective  particles  generally  are  transmitted 
first  to  the  small  vessels  in  the  hmgs,  so  that  infarc- 
tions occur,  and  as  a  result  there  may  be  an  infective 
pneumonia  or  gangrene.  The  pleura,  pericardium, 
brain,  kidneys,  and  liver  may  also  be  affected  in  the 
same  way,  or  an  abscess  may  form  in  the  cerebrum  or 
cerel)ellum  as  a  result  of  thrombosis  from  extension  of 
the   infective  processes. 
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Instead  of  disintegration  of  a  thrombus,  the  latter,  in 
rare  instances,  becomes  organized ;  and  in  such  cases  the 
same  reparative  inflammation  takes  place  as  in  other 
organs  of  the  body. 

When  the  infective  process  has  been  slight,  the  ob- 
literation of  the  sinus  may  be  established  at  that  point 
by  means  of  fibrous  tissue,  as  the  result  of  the  forma- 
tion of  granulations  on  the  walls  of  the  sinus  and  ad- 
jacent dura,  which  penetrate  into  the  sinus  itself  as  well 
as  the  surrounding  bony  tissue.  Such  granulations 
tend  to  prevent  the  entrance  of  infective  material  into 
the  sinus. 

Symptoms.  The  symptoms  should  be  divided  into 
(1)  local  and  (2)  general  or  systemic. 

1.  Local,  A  profuse  discharge  from  the  ear  often 
becomes  diminished  in  quantity.  Pain  is  generally 
present,  being  slight  in  some  instances,  while  in  others 
it  radiates  over  the  side  of  the  head  and  is  excruciating. 
As  the  mastoid  cells  usually  are  affected  at  the  same 
time,  there  is  more  or  less  pain  when  j)ressure  is  made 
on  the  different  portions  of  the  mastoid  process,  and 
especially  in  the  neighborhood  of  the  sinus  and  over 
that  point  where  the  mastoid  vein  enters  the  skull. 

(Edema  of  the  superficial  tissues  about  the  mastoid 
tip,  extending  to  the  region  of  the  mastoid  vein  and  also 
to  the  upper  portion  of  the  posterior  cervical  triangle 
(Griesenger  symptom),  with  tenderness  on  pressure  over 
this  area,  is  another  symptom  of  importance,  although 
the  same  condition  of  affairs  exists  in  uncomplicated 
mastoid  disease,  esi^cially  when  perforation  has  occurred 
at  the  mastoid  tip  (Bezold  perforation). 

When  the  thn)mbus  has  extended  to  the  cavernous 
sinus  and  the  ophthalmic  vein  has    become   engorged, 
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there  is  likely  to  be  a  certain  amount  of  oedema  of  the 
eyelids  and  exophthalmos  on  the  corresponding  side. 

The  enlargement  of  both  superficial  and  deep  cervical 
glands  is  a  symptom  that  cannot  be  relied  upon.  In 
some  cases  it  is  present,  but  absent  in  others.  When 
the  mastoid  vein  has  not  become  involved,  and  the 
thrombus  is  located  in  the  lower  portion  of  the  sigmoid 
sinus,  there  may  be  an  over-distention  of  the  mastoid 
vein.  In  some  instances  it  has  been  noted  that  the 
veins  on  the  'other  side  of  the  head  were  more  dilated 
than  usual,  owing  to  increased  pressure.  Not  only  is 
there  tenderness  on  pressure  in  the  upper  third  of  the 
posterior  cervical  triangle,  but  also  very  frequently  along 
the  course  of  the  internal  jugular  vein,  especially  in  its 
upper  portion,  when  the  latter  has  become  involved. 
This  is,  however,  one  of  the  later  symptoms.  The 
patient  generally  has  an  anxious  and  pallid  appearance, 
with  beads  of  perspiration  standing  out  on  the  face  and 
forehead. 

As  a  result  of  infective  thrombosis,  the  tissues  in  the 
cervical  region  become  (edematous  and  fiUeil  with  a 
plastic  exudation,  which  is  liable  to  break  down  and 
form  a  large  abscess,  unless  the  source  of  the  infection 
is  removed.  Abscesses  occurring  in  the  later  stages  are 
observed  at  times  under  the  deep  cervical  fascia,  along 
the  course  of  the  internal  jugular  vein,  in  the  deeper 
portions  of  the  upjKir  thin!  of  the  posterior  cervical 
triangle. 

Neuroretinitis  is  noticed  in  some  eases,  more  especially 
in  the  later  stages,  but  it  is  not  a  coniftant  symptom. 

2.  The  (/eiieral  symptoms  are  more  or  less  pain  in  the 
mastoid  region  radiating  about  the  side  of  the  head,  a 
chill  followed  by  a  sudden  rise  in  temperature  to  105° 
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or  10C°  F.,  nausea,  vomiting,  vertigo,  and  constipation. 
In  the  late  stages  there  is  apt  to  be  diarrhoea,  which  is 
due  to  septic  poisoning. 
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Wlien  a  pationt  suffering  from  u  purulent  otitis  media, 
and  etjpecially  if  tliere  arc  symptoms  of  mastoid  disease, 
has  a  sudden  rhtll,  followed  by  n  rise  in  temperature 
(see  Fig.  ISl),  the  indications  point  to  the  formation 


448  MANUAL  OF  OTOLOGY. 

of  a  thrombus,  provided  a  careful  examination  of  the 
patient's  general  condition  has  been  made  and  other 
diseases  can  be  excluded.  There  are  apt  to  be  marked 
remissions  in  the  temperature,  the  latter  falling  fre- 
quently to  99°  F.,  but  only  to  rise  again.  Rigors  occur 
either  early  in  the  disease  or  may  be  a  late  manifesta- 
tion, and  are  accompanied  by  profuse  perspiration.  The 
pulse  and  respiration  generally  are  accelerated  during 
the  course  of  the  disease,  becoming  markedly  so  during 
the  late  stage  before  a  fatal  termination.  The  patient 
generally  retains  consciousness  to  the  end,  provided 
there  is  no  meningitis  or  bram  abscess.  In  only  30  per 
cent,  of  uncomplicated  cases  has  loss  of  consciousness 
been  noted.  The  tongue  usually  is  coated,  and  the 
breath  has  a  disagreeable,  fetid  odor.  When  general 
systemic  infection  has  taken  place  and  the  disease  pro- 
gresses unfavorably,  certain  symptoms  predominate, 
namely,  pulmonary,  abdominal,  or  meningeal,  accord- 
ing to  the  organs  aflfected.  • 

In  the  ca.se  of  a  giri,  aged  nine  years  (see  Fig.  181), 
who  was  admitttnl  to  the  New  York  Eve  and  Ear 
Infirmary,  Dwembcr  i;i,  181)8,  a  tlironihus,  which  was 
partly  broken  down,  was  found  in  the  sigmoid  sinus 
eleven  days  after  the  fii*st  symptoms  of  acute  otitis 
nieilia  developed.  Eight  days  before  coming  to  the 
hospitid  she  complained  of  severe  pain  in  the  right  ear, 
and  was  unable  to  sleep  at  night.  When  examined, 
there  were  markcnl  redness  and  swelling  of  the  tissues 
over  the  mastoid  pn)cess,  with  a  decided  drooping  of 
the  soft  parts  of  the  posterior  superior  wall  of  the  canal. 
There  was  bulging  of  the  drumhead,  but  no  perfora- 
tion. On  DeeendxT  l.*Uh  the  drumhead  was  incised 
freely,  and  the  mastoid  cells  were  opened  and  found 
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to  contain  pus.  The  sigmoid  sinus  was  uncovered,  so 
that  it  could  be  opened  subsequently  if  further  symp- 
toms pointed  to  thrombosis.  As  the  temperature  rose 
to  106.2°  F.  two  days  later,  and  there  had  been  a  high 
temperature  with  marked  remissions  since  the  operation, 
it  was  deemed  advisable  to  operate  for  sinus  thrombosis 
on  December  16th.  A  free  incision  was  made  in  the 
sigmoid  sinus  and  a  large  thrombus  removed.  The 
blood  current  was  re-established  from  the  upper  end  of 
the  sigmoid  sinus,  but  from  the  lower  end,  toward  the 
bulb,  the  blood  flowed  but  slowly  even  after  a  curette 
had  been  passed  well  down  to  the  bulb.  Although  the 
lower  end  of  the  thrombus  contained  a  drop  or  two  of 
pus,  it  seemed  better  not  to  prolong  the  operation  by 
ligating  the  internal  jugular  vein  on  account  of  the 
patient's  condition,  but  to  wait  for  twenty-four  hours. 
As  the  patient  was  decidedly  better  on  the  following 
day,  no  further  operation  was  performed.  The  patient 
recovered. 

The  following  case  in  private  practice,  in  which 
the  patient  had  an  acute  suppurative  otitis  media 
complicated  by  acute  inflanmiation  of  the  kidneys  and 
sinus  thrombosis,  seems  to  be  of  suflBcient  interest  to 
mention.  When  I  first  saw  the  patient,  a  boy,  six 
years  of  age,  I  incised  both  drumheads  imder  chloro- 
form. About  ten  days  previously  he  had  had  a  strepto- 
coccus tonsillitis  which  he  probably  caught  from  the 
governess  who  had  had  the  same  disease  about  ten 
days  before  his  attack,  as  he  slept  in  her  room.  Both 
ears  discharged  a  thick,  stringy  mucus  but  the  right 
never  discharged  as  freely  as  the  left  ear.    There  was 

tenderness  over  the  mastoids  at  first,  but  this  dis- 
20 
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appeared  and  he  seemed  to  be  doing  well,  except  that 
at  night  the  temperature  went  up  at  times,  and  about 
a  week  before  the  operation  the  temperature  rose  one 
evening  to  101°  F.  Nine  days  after  his  ears  were 
incised  the  urine  was  examined,  as  his  eyes  seemed 
puffy,  and  a  trace  of  albumin  was  foimd  with  hyaline 
and  granular  casts  and  blood  corpuscles.  The  mas- 
toids were  not  sensitive  on  pressure.  Three  days 
afterward  the  urine  was  pinkish  in  color,  due  to 
more  blood  in  the  urine,  and  albumin  and  hyaline  and 
granular  casts  were  found.  That  morning  at  breakfast 
time  he  complained  of  feeling  cold.  The  temperature 
ranged  during  the  day  from  101.8°  F.  to  104°  F.  and 
the  pulse  from  104  to  108.  Blood  counts  were  made, 
and  on  the  day  of  the  operation  the  leucocjles  had 
increased  to  25,000.  The  poljinorphonuclears  were  far 
in  excess  of  all  other  cells.  After  a  consultation  it  was 
decided  to  give  chloroform  and  thoroughly  examine  the 
ears,  oi)ening  the  mastoid  processes  if  necessary. 
Chloroform  was  given  during  one  hour  and  forty 
minutes.  Both  drumlieads  were  freelv  incised;  th^ere 
was  no  drooping  of  the  canal  walls.  The  temperature 
had  come  down  to  about  102.5°  F. 

The  right  mastoid  was  opened  first.  The  bone  was 
diploctic  with  the  sigmoid  sinus  running  very  close 
to  the  antrum  and  external  auditory  canal.  Softened 
bone  was  removed.  The  outer  cortex  w^as  verv  hard. 
The  antrum  was  opened.  The  sinus  wall  was  gray 
and  the  sinus  did  not  seem  to  pulsate.  It  was  incised 
and  blood  came  freely  from  the  upper  end  but  slowly 
from  the  bulbar  end  until  a  probe  was  introduced, 
when  it  was  free. 
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The  left  mastoid  was  opened.  The  sinus  was  close 
to  the  external  wall  but  not  as  close  as  on  the  right 
side.  The  bone  was  diploetic.  There  was  softened 
bone,  and  more  of  it  on  this  side,  especially  about  the 
antrum  and  toward  the  middle  fossa,  the  roof  of  which 
was  opened.  The  sinus  was  not  opened  on  that  side. 
Both  wounds  were  packed  and  the  ears  bandaged. 
Saline  was  given  per  rectum  and  the  patient  was  put 
back  to  bed  in  good  condition  with  a  pulse  of  good 
quality  and  about  90.  The  patient  did  exceedingly 
well;  the  kidney  condition  cleared  up  and  the  boy 
made  a  good  recovery. 

Another  case  was  that  of  a  woman,  twenty-four 
years  of  age,  a  primipara,  who,  expecting  to  be  con- 
fined in  about  six  weeks'  time,  came  under  my  care  on 
account  of  an  earache  on  the  left  side,  resulting  from 
an  attack  of  grippe.  For  two  days  she  had  severe  pain 
and  tinnitus,  and  then  the  right  ear  began  to  ache  more 
severely  than  the  left  one.  When  admitted  to  the  hos- 
pital she  complained  of  Iiaving  been  dizzy  for  the  pre- 
cednig  three  days,  and  stated  that  night  before  last  she 
had  vomited.  She  had  had  no  chills  nor  fever.  Both 
drumheads  were  bulging,  witli  tenderness  on  pressure 
over  each  antrum  and  mastoid  tip.  The  mastoid  symp- 
toms were  less  marked  on  the  left  side  than  on  the 
right.  There  was  also  partial  facial  paralysis  on  the 
right  side.  The  right  mastoid  process  was  opened  imme- 
diately and  an  examination,  under  the  microscope,  of 
the  pus  removed  from  the  cells  showed  marked  strep- 
tococcus infection.  In  the  left  mastoid  the  disease  was 
even  more  advanced,  having  involved  the  tympanic 
roof,  but  when  pus  fn)m  this  side  was  examined  micro- 
scopically  no    streptococci   were    found.     Three  days 
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later  the  patient  had  a  severe  chill  with  a  sudden  rise 
of  temperature  to  106.5°  F.,  followed  by  profuse  sweat- 
ing.  There  had  also  been  nausea  and  vomiting  before 
the  occurrence  of  the  rigor.  A  diagnosis  was  made  of 
sinus  thrombosis,  and  the  right  sigmoid  sinus  was 
opened  on  account  of  streptococci  having  been  found 
in  the  mastoid  cells  on  this  side.  A  large  thrombus  was 
removed,  which  also  showed  the  presence  of  streptococci. 
The  blood  current  was  re-established  from  the  upper 
end,  but  the  blood  did  not  flow  from  the  bulbar  ex- 
tremity. The  internal  jugular  vein  was  not  ligated,  as 
no  evidences  of  the  vein  having  been  involved  could 
be  detected,  and  the  patient's  condition  did  not  seem 
to  warrant  further  operation  at  that  time.  Four  days 
later  the  temperature  was  normal.  A  few  days  after, 
she  gave  birth  to  an  eight  months'  child.  The  patient 
made  an  excellent  recovery  and  both  mother  and  child 
were  subsequently  discharged  from  the  hospital. 

That  the  temperature  does  not  always  show  marked 
oscillation  is  shown  in  the  re|X)rt  of  the  following  case 
of  scarlet  fever  seen  in  consultation  with  Dr.  Gruening. 
A  double  suppurative  otitis  media  developed  as  a  com- 
plication of  the  scarlet  fever  and  an  incision  was  made 
in  each  drumhead.  The  temperature  remained  normal 
for  five  days.  Mastoid  disease,  however,  followed  and 
it  was  necessary  to  operate  and  remove  a  sequestrum 
from  each  side.  The  child  did  well  for  ten  days  and 
granulations  began  to  form  over  each  sigmoid  sinus 
wall  which  had  been  uncovered,  when  the  temperature 
suddenly  rose  to  105*^  F.  It  did  not  oscillate  but  re- 
mained high.  There  was  no  pneumonia.  The  sinus 
was  opened  on  the  side  on  which  the  wall  was  grayish 
and  not  as  well  covered  with  healthy  granulations  as 
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the  other.    A  septic  thrombus  was  removed  and  the 
child  recovered. 

The  following  case,  presenting  some  of  the  symptoms 
of  sinus  thrombosis,  is  an  interesting  one  on  account  of 
the  difficulties  encountered  in  making  a  diagnosis :  A 
girl  baby,  seven  months  old,  on  November  19,  1907, 
had  an  attack  of  coryza  and  sore  throat,  with  a  temper- 
ature of  105°  F.  (Fig.  182),  followed  by  an  acute  otitis 
media  on  each  side.  Both  drumheads  were  incised  and 
three  days  later  the  temperature  was  normal.  On  the 
day  following,  the  temperature  rose  to  almost  105^  F.,  and 
on  November  26th  reached  105|°  F.  The  drum  mem- 
branes were  again  incised,  but  in  spite  of  the  fact  that 
the  ears  were  discharging,  the  fever  continued  until  the 
29th.  On  November  29th  the  temperature  was  normal, 
but  immediately  rose  again  to  105  °F.  The  fever  grad- 
ually subsided  and  the  temperature  was  again  normal  on 
December  3d.  The  baby  remained  well  until  Decem- 
ber 17th,  when  the  temperature  again  rose  to  105|®F. 
The  fever  gradually  subsided  and  on  the  19th  was  nor- 
mal. From  this  time  on  the  patient  made  an  uninter- 
rupted recovery.  The  urine  was  repeatedly  examined 
and  a  blood  count  made  at  various  times,  but  the  case 
did  not  seem  to  be  one  calling  for  an  operation  on  the 
mastoid  antrum  and  sigmoid  sinus,  although  I  was  in- 
clined several  times  to  do  an  exploratory  operation.  At 
one  time  the  child  had  some  of  the  characteristic  symp- 
toms of  meningitis,  such  as  rigidity  of  the  muscles  of 
the  neck,  esjxjcially  when  the  fever  was  high.  Lumbar 
puncture  was  made  then,  but  with  a  negative  result. 
Finally  the  diagnosis  of  pyelitis  was  made,  when  a  large 
amount  of  pus  was  found  in  the  urine,  together  with  a 
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few  hyaline  and  epithelial  casts,  as  well  as  the  bacillus 
coli  communis.  This  case  illustrates  the  point  that  a 
high  temperature  in  a  child  suffering  from  an  acute  sup- 
purative otitis  media  does  not  necessarily  indicate  in- 
volvement of  the  mastoid  antrum  and  sigmoid  sinus. 

During  the  past  winter  the  author  had  imder  his 
care  two  cases  of  acute  mastoiditis  in  children,  both 
girls,  one  a  year  old  and  the  other  ten  years  of  age,  and 
in  both  of  these  cases  pyelitis  occurred  some  time  after 
the  operation.  In  the  first  case  (Fig.  183)  this  com- 
plication developed  during  the  first  week  following  the 
operation,  and  occasioned  considerable  alarm  because 
of  the  sudden  rise  of  temperature,  which  suggested  an 
involvement  of  the  sinus.  The  second  case  was  one 
of  measles,  complicated  by  an  acute  mastoiditis,  but 
the  pyelitis  developed  some  time  after  the  operation. 

As  to  ligation  of  the  jugular  vein,  Jansen  says 
that  "  numerous  recoveries  after  incision  of  the  sinus 
alone  certainly  go  to  prove  that  ligatm^  is  frequently 
unnecessary,"  and  he  further  believes  that  one  should 
ligate  the  jugular  only  when  there  is  positive  evidence 
of  its  being  involved  or  where  there  is  pyaemic  or  septic 
fever. 

When  the  hnigs  are  implicated,  the  first  symptoms 
are  dyspnoea  and  cough,  with  more  or  less  localize<l  pain 
ill  the  chest.  These  localizeil  areas  of  pain  are  due  to 
infarctions.  On  examining  the  chest  twenty-four  or 
forty-eight  hours  later,  one  will  hear  moist  rftles.  The 
sputum  is  rusty,  contains  bacteria,  and  has  a  very  fetid 
odor.  Gangrene  of  tlie  lung  follows,  with  extensive  disin- 
tegration. Death  in  such  cases  is  due  to  exhaustion.  In 
the  abdominal  type  the  disease  is  likely  to  be  mistaken 
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Utr  tyiAttM  f«v«r.    The  s>inptains  are  great  wnkness, 
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fifti'I  <rhara<rt^r,  and  detirium.    Rigors  are  inhequent. 
'JV;  rncnintE^al  t>'pe  u  noted  less  frequently  than  the 
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pulmonary  or  abdominal,  and  when  present  is  usually 
associated  with  one  of  the  other  two  forms.  Cephal- 
algia and  vomiting  are  marked  symptoms.  The  menin- 
gitis is  due  to  infective  thrombosis,  or  may  occur  as  a 
complication.  Other  symptoms  are  high  temperature ; 
agitation  ;  considerable  excitement ;  tonic  and  clonic 
contractions  of  the  face,  neck,  and  upper  extremities,  or 
paresis ;  squint ;  retraction  of  the  head  and  neck ;  de- 
lirium in  the  later  stages.  Rigors  are  apt  to  develop 
when  purulent  leptomeningitis  occurs  as  a  complication. 
When  the  leptomeningitis  extends  to  the  spine  there 
are,  in  addition,  shooting  pains  in  the  spinal  region, 
great  prostration,  and  a  sensation  of  constriction  around 
the  waist  or  girdle  pains.  The  patient  gradually  passes 
into  a  comatose  condition,  although  the  mind  is  clear 
in  the  early  stages. 

Diagnosis.  The  difficulties  in  making  a  diagnosis  of 
sinus  thrombosis  frequently  arise  from  the  complica- 
tions that  are  likely  to  develop,  such  as  meningitis  or 
cerebral  abscess,  or  both.  In  a  simple,  uncomplicated 
case,  in  which  a  patient  with  purulent  otitis  media  has 
chills,  high  temperature  with  remissions,  a  rapid  pulse, 
vomiting,  and  in  which  there  is  also  more  or  less  oedema 
al)out  the  mastoid  tip,  extending  upward  and  over  the 
exit  of  the  mastoid  vein  and  in  the  upper  third  of  the 
posterior  cervical  triangle,  a  diagnosis  of  sinus  throm- 
bosis is  comparatively  certain.  The  surgeon  should  not 
wait  for  symptoms  denoting  disintegration  of  the  throm- 
bus and  general  systemic  infection,  as  the  success  of  the 
operation  depends  almost  wholly  on  its  early  perform- 
ance. Still,  cases  do  recover  in  which  the  operation  has 
been  deferred  until  a  late  stage,  but  such  instances  do 
not  offer  much  hope. 
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The  blood  has  been  examined  by  means  of  cultivations 
HI  a  cx)n.siderable  niiml)er  of  patients  during  the  past 
few  years  for  the  purpose  of  determining  the  presence  or 
absence  of  bactersemia  in  suspected  cases  of  sinus  throm- 
bosis. Positive  findings  have  been  more  or  less  useful 
in  establishing  the  diagnosis,  particularly  in  those  cases 
where  the  clinical  symptoms  alone  have  been  insufficient, 
and  where  other  sources  of  infection  could  be  eliminated. 
Negative  findings,  however,  are  not  proof  that  sinus 
thrombosis  does  not  exist,  for  it  is  possible  to  have  a 
sterile  clot  present,  for  a  time  at  least  completely  oc- 
cluding the  vessel,  which  of  course  could  not  give  rise 
to  a  bacteraemia.  And  there  appear  to  be  certain  other 
cases  which  have  proved  to  have  been  septic,  but  which 
for  some  unexplained  reason  did  not  give  positive  blood 
cultures.  The  following  case  is  interesting  in  this  con- 
nection. The  Ciise^  occurred  in  my  service  at  the  In- 
firmary, and  was  rejiorted  by  my  assistant,  Dr.  F.  J. 
Blodgett.  The  patient  had  a  streptococcus  infection  of 
the  middle  ear,  and  later  it  was  necessary  to  perform  a 
mastoid  oj)eration.  A  week  later  the  temperature  began 
to  varv  from  99°  to  102°  F.,  and  there  was  a  friction 
sound  heard  at  the  base  of  the  right  lung.  There  was 
no  chill  nor  vomiting.  The  blood  culture  was  negative. 
From  the  clinical  symptoms,  the  patient  was  undoubte<Uy 
septic.  The  sigmoid  sinus  was  opened  and  a  large  septic 
clot  removed,  the  internal  jugular  vein  and  its  branches 
having  been  first  ligated  and  excised.  Five  days  after 
excision  of  the  vein  the  blood  culture  for  the  first  time 
was  pomtivey  and  for  nearly  two  weeks  there  was  a  septic 
temperature  with  wide  ranges.  When  the  culture  was 
found  to  be  positive,  the  patient  was  given  10  c.c.  of  the 

^  Transactions  of  the  American  Otological  Society,  1011. 
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Hiss  Leucocyte  Extract/  and  this  was  administered 
repeatedly.  This  case  was  an  instructive  one,  as  there 
was  a  septic  condition  due  to  a  sinus  thrombosis,  while 
the  blood  culture  was  negative.  The  patient  recovered. 
Another  case,  of  equal  interest,  in  which  the  blood 
cultiu^  was  positive  and  with  absence  of  a  septic  clot  in 
the  sigmoid  sinus,  came  imder  my  observation,  with  the 
following  history :  the  patient,  a  young  man,  had  a 
double  acute  suppurative  otitis  media,  as  a  result  of 
scarlet  fever.  Both  drumheads  were  opened  and  strep- 
tococci were  found  in  the  discharge,  which  was  serous 
and  very  profuse.  He  had  a  sudden  rise  in  temperature 
to  105*^  F.  There  was  no  tenderness  over  the  mastoid 
process,  but  a  diagnosis  of  sinus  thrombosis  was  made 
because  the  blood  culture  was  found  to  be  positive,  in 
spite  of  the  fact  that  the  patient  did  not  have  the  usual 
clinical  symptoms  of  sinus  thrombosis  except  the  high 
temperature.  The  attending  surgeon  was  unwilling  to 
wait,  as  the  bacteriologist  had  made  a  diagnosis  of 
thrombosis.  He  had  a  virulent  catarrh  of  the  naso- 
pharynx, and  the  point  of  infection  was  probably  in  this 
region,  as  neither  the  mastoid  cells  nor  the  sigmoid  sinus 

^  HiflB*  leucocyte  extract  ia  obtained  by  injecting  aleuronat  into  the  pleu- 
ral cavities  of  larKC.  healthy  rabbitM.  The  aleuronat  In  prepared  by  making 
a  3  per  cent,  solution  of  starch  In  meat-extract  broth,  and  adding  5  per  cent. 
(»f  i)OW<lcrcd  aleuronat  It  ia  then  thoroughly  mixed,  lioiled  for  five  min- 
utes, iMmred  into  sterile  tubes,  and  careftilly  sterilized.  Ten  c.c.  of  the 
sterile  mixture  are  injected  into  each  pleural  cavity,  and  after  twenty-four 
hours  the  rabbit  is  Icilled  with  chloroform,  tlic  chest  opened  under  aseptic 
precautions,  and  the  copious  and  very  cellular  exudate  pipetted  off  into 
centrifuge  tubes  and  centriftigalized  at  once.  The  supernatant  fluid  is  de- 
cant4Ml  and  2  c.c.  of  sterile  saline  addedto  each  tulw. 

This  emulsion  is  then  thoroughly  beaten  up  with  a  platinum  spatula, 
examined  carefully  for  contamination  before  and  after  incubation,  having 
been  diluted  in  the  meantime  with  twenty  volumes  of  sterile  saline. 

For  greater  detail,  sec  Text  Book  of  Bacteriology,  Hiss  and  Zinsser.  D. 
Appleton  and  Co.,  1911. 
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were  found  affected.  The  patient  recovered.  Sondem,^ 
in  speaking  of  scarlet  fever,  says :  "If  perchance  a 
streptococceinia  exists,  which  is  not  unknown  in  this 
disease,  an  erroneous  diagnosis  of  sinus  thrombosis  would 
be  easily  made,  if  the  nile  is  accepted  that  a  bactersemia 
invariably  indicates  this  complication."  He  further 
says  that  "  it  is  important  to  remember  that  these  gen- 
eral invasions  of  the  blood  current  mav  result  from  local 
prr)cesses  other  than  in  the  ear,  and  the  mere  fact  that  a 
bacterial  infection  of  the  blood  stream  is  found  naturally 
does  not  necessarily  indicate  otitic  origin." 

Tlie  clinical  symptoms  should  never  be  overlooked  in 
making  a  diagnosis  of  an  intracranial  complication,  and, 
to  my  mind,  are  much  more  important  than  the  blood 
culture.  The  latter  simply  acts  as  an  aid  in  confirming 
a  diagnosis.  The  bloorl  for  cultivation  should  be  drawn 
directly  from  a  vein,  preferably  at  the  bend  of  the  elbow, 
under  strictly  aseptic  precautions,  both  to  protect  the 
patient  from  infection  and  the  cultivation  from  contami- 
nation. Not  less  than  15  c.c.  should  be  drawn,  with 
which  suitable  culture  media  can  be  inoculated,  plated, 
and  incubated,  and  the  number  of  colonies  counted.  The 
relation  of  the  number  of  colonies  to  the  quantity  of 
blood  used  will  indiaite  the  degree  of  infection,  and  the 
appearance  and  behavior  of  the  growth  and  its  micro- 
scopical examination  will  determine  its  character.  The 
technique  is  somewhat  complicated,  and  requires  the  at^ 
tention  of  one  familiar  with  bacteriological  methods. 

The  Time  to  Operate.  This  is  a  question  that 
has  been  much  discussed  by  surgeons,  and  although 
opinions  differ,  the  sentiment  of  the  majority  is  cer- 
tainly in  favor  of  an  immediate  operation  in  case  of 

1  TraDBactions  American  Otological  Society,  June  26,  1911. 
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sinus  thrombosis  as  soon  as  the  surgeon  is  sure  of  the 
diagnosis.  Except  in  rare  instances,  unless  an  operation 
is  undertaken  to  remove  a  thrombus,  a  fatal  result  must 
be  expected.  The  earlier  the  operation  is  performed,  the 
better  the  chances  of  success. 

Another  point  in  the  operation  about  which  different 
views  have  been  entertained  is  the  advisability  of  ligat- 
ing  the  internal  jugular  vein.  Those  opposed  to  ligation 
contend  that  many  cases  have  recovered  without  tying 
the  vein ;  that  infarctions  may  be  carried  into  the  lungs 
by  the  other  internal  jugular  vein ;  and  that,  as  it  is 
extremely  difficult  in  many  cases  to  find  the  vein,  owing 
to  infiltration  of  the  tissues,  the  procedure  adds  greatly 
to  the  gravity  of  the  operation.  While  it  is  undoubt^ 
edly  true  that  minute  infective  ])articles  may  be  swept 
into  the  circulation  in  spite  of  ligation  of  the  internal 
jugular  vein,  the  general  opinion  is  in  favor  of  tying 
the  vein  in  all  cases  in  which  the  sinus  contains  putrid 
material,  pus,  or  a  disintegrated  thrombus,  as  well  as  in 
those  cases  in  which  the  presence  of  a  thrombus  in  the 
internal  jugular  is  evident  from  the  cord-like  induration 
felt  along  the  border  of  the  sterno-mastoid  muscle.  A 
thrombus  may  form  in  the  sigmoid  sinus  in  an  incredibly 
short  space  of  time.  I  have  seen  a  case  in  which 
thrombosis  occurred  as  a  result  of  acute  otitis  media  of 
only  ten  days'  duration,  due  to  the  presence  of  strepto- 
cocci. I  have  also  had  under  my  care  a  boy  of  eight 
who  developed  an  acute  otitis  media  as  a  result  of  ton- 
sillitis. When  called  to  see  him  a  free  incision  was  made 
in  the  drumhead.  There  were  symptoms  of  mastoid  dis- 
ease at  that  time.  At  first  there  was  an  improvement, 
but  on  the  third  day  the  temperature  gradually  rose 
to  104.2°  F.  (rectal),  pulse  140.     At  this  time  the  boy 
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did  not  complain  of  pain,  but  was  stupid  and  inclined 
to  sleep.  Under  ether  an  incision  was  then  made  behind 
the  auricle,  the  mastoid  cells  were  exposed  from  the 
antrum  to  the  tip,  and  softened  bone  with  granulations 
removed.  Very  little  pus  was  found.  The  bone  was 
softened,  especially  in  the  direction  of  the  jugular  bulb, 
and  there  was  considerable  oedema  alxjut  the  mastoid  tip 
and  in  the  direction  of  the  upjx?r  third  of  the  posterior 
cervical  triangle.  On  exj)osing  the  sigmoid  sinus  it 
appeared  to  be  normal.  Temporary  improvement  fol- 
lowed, but  the  temperature  soon  rose  again  to  104.2°  F. 
(rectal),  and  two  days  later,  just  one  week  aft;er  the 
beginning  of  the  attack,  the  boy  had  a  chill  lasting 
about  twenty  minutes,  followed  by  a  temperature  of 
103.4°,  and  later  104.4°  F.  The  patient  was  very  drowsy 
and  stupid,  and  had  a  rapid  pulse.  It  was  decided  best 
to  open  the  sigmoid  sinus  at  once.  The  sigmoid  groove 
was  cut  away  so  that  the  sinus  was  exposed  for  at  least 
an  inch  and  a  half.  A  soft  clot  was  adherent  to  the 
walls  of  the  sinus  near  the  bulb,  and  was  removed  with 
a  curette.  The  circulation  was  re-established  at  both 
ends  of  the  sinus,  the  latter  plugged  with  strips  of  iodo- 
form gauze,  and  the  wound  bandaged.  The  boy  recov- 
ered. The  case  is  mentioned  to  show  that,  even  in 
patients  suffering  from  acute  otitis  media,  thrombosis  of 
the  sigmoid  sinus  may  occur  in  an  incredibly  short  space 
of  time,  and  that  one  should  Ik?  constantlv  on  the  alert 
for  such  a  complication,  especially  when  the  tempera- 
ture remains  high  after  incision  of  the  drumhead  and 
the  presence  of  streptococci  has  lx»en  d(»monst rated. 
Another  case^  which  rwentlv  came  under  observation 

was  a  child  of  four  years,  who  had  symptoms  of  sinus 

1  Tranaactiona  of  the  American  Otological  Society,  lb08. 
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thrombosis,  with  a  temperature  of  105°  F.,  due  to  a 
mastoid  inflammation  of  both  sides.  In  this  patient  the 
infection  was  caused  by  pneumocoeei.  The  boy  had 
an  attack  of  earache  first  on  one  side  and  later  on  the 
other.  A  free  incision  was  made  in  each  drumhead,  and 
for  a  short  time  improvement  followed.  Both  mastoid 
processes  were  involved,  and  it  became  necessary  to 
remove  softened  bone  and  granulations.  The  tempera- 
ture immediately  fell,  and  recovery  followed.  At  each 
operation  the  sigmoid  sinus  was  exposed,  so  that,  if 
necessary,  a  thrombus  could  be  removed  if  the  patient 
had  further  symptoms  characteristic  of  such  a  compli- 
cation. 

A  case  seen  in  consultation  with  Dr.  Gruening  had 
been  operated  on  for  double  mastoiditis  following  the 
grippe — he  did  well  for  two  weeks,  when  suddenly  he 
had  a  temperature  of  104°  F.  following  a  chill,  which  fell 
to  below  normal,  so  that  within  twentv-four  hours  there 
was  a  difference  of  seven  degrees  in  his  temperature. 
The  patient  had  had  chills  during  the  previous  summer, 
and  an  examination  of  the  blood  showed  that  the  rise  in 
temperature  was  due  to  malaria,  which  was  cured  by  the 
administration  of  quinine.  Sinus  thrombosis  was  natu- 
rally suspected. 

Erysipelas  is  occasionally  a  complication  after  a  mas- 
toid operation,  and  when  it  occurs  may  be  mistaken  in 
the  early  stage  for  sinus  thrombosis.  The  patient  will 
have  a  chill,  followed  by  a  sudden  rise  in  temperature. 
I  have  known  of  a  number  of  such  cases  where  the  sig- 
moid sinus  was  opened,  and  where  the  fever  was  due  to 
a  latent  erysi|)elas,  which  did  not  show  the  usual  blush 
until  twenty-four  hours  or  so  after  the  openition.  The 
following  case,  in  the  stTvice  of  my  colleague,  Dr.  Robert 
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Lewis,  which  I  saw  x^itll  him  in  consultation,  is  a  good 
example  of  a  case  in  which  the  symptoms  suggested 
pneumonia,  erysipelas,  or  sinus  thrombosis,  and  in  which 
the  wisdom  of  waiting  is  clearly  shown  (Fig.  184).  The 
patient,  a  Jewess,  eighteen  years  of  age,  suffered  from  a 
severe  cold,  and  two  weeks  before  admission  to  the  hos- 
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followed  by  erynlpolds. 

pitai  had  severe  pain  in  the  left  ear.  A  week  later  her 
physician  incised  the  drumhead.  The  pain  was  relieved 
at  first,  but  later  returned,  when  she  came  to  the  hospi- 
tal. Dr.  Lewis  opened  the  left  mastoid  process  at  once 
and  found  ver>'  extensive  disease.  Neither  the  dura  nor 
sinus  were  exposed.    The  wound  was  partially  closed 
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with  sutures  and  packed  with  iodoform  gauze.  On  the 
following  day  the  outside  dressings  were  changed,  and 
there  was  some  oedema  about  the  wound.  Because  of 
temperature  on  the  next  day  the  clamps  were  removed 
from  the  wound,  which  was  thoroughly  cleansed.  The 
wound  seemed  healthy,  the  oedema  was  less,  but  the 
patient  complained  of  .pain  in  the  ear.  On  the  day  fol- 
lowing, the  oedema  about  the  lower  angle  of  the  wound 
had  increased,  but  the  wound  was  clean.  Two  days 
later,  or  four  days  after  the  rise  in  temperature,  a  slight 
blush  was  noted,  extending  from  the  wound  to  the  left 
upper  eyelid,  and  in  two  hours'  time  it  had  crossed  the 
bridge  of  the  nose  and  formed  several  large  vesicles.  In 
this  condition  the  patient  was  transferred  to  Bellevue 
Hospital.  During  the  night  the  temperature  had  dropped 
from  104°  to  100**  F.,  and  the  pain  in  the  ear  had  dis- 
appeared. 

For  the  treatment  of  erysipelas,  see  page  113. 

Prognosis.  If  the  diagnosis  is  made  at  an  early  stag;e, 
and  the  operation  undertaken  at  on(^e,  the  chances  of  a 
successful  result  are  fairly  good,  provided  the  patient's 
general  condition  is  satisfactory.  When  septic  poisoning 
has  developed,  although  there  is  little  hope  of  a  favor- 
able outcome,  one  should  nevertheless  remove  the  source 
of  infection  at  once. 

Method    of   Operation.     The  first  step   in   the 

operation  consists  in  making  the  usual  incision  behind 

the  auricle  for  exposing  the  mastoid  cells.     The  antrum 

should  first  be  opened  freely  and  its  contents  thoroughly 

removed.     The  tympanic  nK>f  should  be  explored  for 

a  carious  opening.     To  uncover  the  sinus,  the  surgeon 

should  make  a  second  incision  through  the  soft  parts  at 

a  right  angle  to  the  incision  already  made  for  the  mits- 
30 
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toid  operation  (see  Fig.  147,  from  the  original  mastoid 
incision  to  point  3),  and  this  should  be  carried  backward 
so  that  the  flaps  can  l>e  dissected  away  from  the  skull. 
After  having  removed  all  mastoid  cells,  the  sigmoid 
groove  can  generally  \)c  seen  in  i)osition.  The  bridge 
of  bone  l)etween  the  sinus  and  the  antrum  should  be 
removed  carefully.  The  sinus  in  some  instances  lies 
very  close  to  the  antrum,  so  that  if  the  latter  is  opened 
first  and  the  hme  chiselled  away  layer  by  layer  in  a 
direction  directly  backward,  the  anterior  knee  of  the 
sigmoid  sinus  will  come  into  view,  or  if  the  bone  is 
softened  just  over  the  sigmoid  groove  in  the  middle 
portion  of  the  mastoid  process,  the  vessel  may  be  laid 
bare  at  that  point.   (Fig.  187). 

The  sinus  should  be  exposed  to  view  for  at  least  one 
incli,  in  order  to  give  the  surgeon  an  oj>portunity  to 
deterininc  the  existence  of  a  thrombus,  and  also  to 
enable  liim  to  eontn)l  the  hemorrhage,  if  necessary. 
The  condition  of  the  sinus  wall  should  be  noted, 
whether  thickened  or  covered  with  granulations.  The 
sinus  walls  should  be  thoroughly  inspected,  while  with 
a  probe  one  should  examine  to  see  if  a  sinus  leads  to  a 
cerebellar  abscess  or  not.  If  a  large  thrombus  is 
present,  the  sinus  will  appear  unusually  prominent,  and, 
by  palpation,  it  will  seem  firm  and  dense.  The  sinus 
may  or  may  not  pulsjite.  Formerly  it  was  thought  that 
if  j)ulsati()n  was  noted  there  could  be  no  thrombus,  but 
such  a  view  is  erroneous.  It  was  formerly  the  practice 
among  otologists  to  insert  an  exploring  needle  into  the 
sigmoid  sinus  l^)th  upward  toward  the  torcular  and  also 
downward  toward  the  bulb.  The  needle  may  show  the 
presence  of  serum,  pus,  a  disintegrated  clot,  or  even- 
blood.     The  withdrawal  of  blood  does  not  necessarily 
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indicate  the  non-existence  of  a  thrombus,  because  the 
latter  may  be  very  soft  (parietal),  and  there  may  be  a 
stream  of  blood  running  through  the  centre  of  the 
vessel. 

Fio.  186. 


UgUlonoftheiDt«TnBljniTuUTveln(Gerbei^.  K./.  FarUlTein.  C.CarotId 
Alter;.  J.  Internal  jugulu  Tetn.  A.  Me.  Stemn-cloldo-mulold  uterj. 
M.  tU.    Sl«ruo>clelda-iDBitold  muMle.    It.  v.    Vagiu  nerve. 

If,  after  exposing  the  sinus,  the  surgeon  is  atlll  in 
doubt  aa  to  the  presence  of  a  tlirombus,  it  is  much 
wiser  in  many  instances,  provided  the  patient's  condition 
is  satisfactory,  to  postpone  further  operative  interference 
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for  at  least  ti^'enty-four  hours.  The  only  certain  method 
of  determining  as  to  the  occurrence  of  thrombosb  is  to 
make  a  free  incision  into  the  sinus  trail,  and  this  should 
be  done  in  all  cases  in  which  the  presence  of  a  thrombus 
is  suspected. 

If  the  surgeon  determines  that  there  is  pus  or  a 
disintegrated  clot  in  the  sinus,  or  the  thrombus  has 
extended  into  the  upper  third  of  the  internal  jugular 
vein,  as  sho\^'n  by  the  presence  of  a  cord-like  feeling 
along  the  sterno-cleido-mastoid  muscle,  he  should,  before 
removing  the  thrombus,  make  an  incision  in  the  integu- 
ment along  the  anterior  border  of  the  stemo-mastoid 
muscle,  extending  from  the  mastoid  tip  to  the  upper 
border  of  the  clavicle.  The  internal  jugular  vein  should 
then  be  exposed  carefully,  and  after  tying  both  the  facial 
and  superior  thyroid  veins,  two  ligatures  should  be 
applie<l  to  the  internal  jugular  vein,  one  just  above  the 
clavicle  and  the  other  as  near  the  jugular  bulb  as  pos- 
sible. The  j)ortion  of  the  vein  between  these  two  liga- 
tures should  then  be  excised.  The  greater  jwrtion  of 
this  wound  sliould  be  closed  by  sutures,  an  oj)euiug  being 
left  for  drainage. 

If  it  has  been  decided  not  to  ligate  at  first  the  internal 
jugular  vein,  or  the  vein  has  been  tied  or  excis(K^l  as  the 
HurgCH)!!  deems  best,  then  an  incision  should  be  made  in 
the  long  axis  of  the  sinus  and  the  thrombus  with  all 
obstructions  should  be  removed  by  means  of  sharp 
curettes.  One  should  introduce  the  curette  first  toward 
the  torcular  and  re-establish  the  current  in  this  direction. 
By  means  of  a  gauze  tanij>on  applied  directly  at  this 
point,  and  held  in  j)osition  by  means  of  the  finger,  the 
walls  that  have  been  incised,  being  folded  inward,  the 
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hemorrhage  can  be  easily  controlled.     The  curette 
should  then  be  passed  downward  toward  the  bulb,  and 
the  current  re-established  as  in  the  upper  portion  of  the 
sinus. 

If  the  blood  cannot  be  made  to  flow,  and  the  surgeon 
has  reason  to  believe  that  the  clot  has  extended  into  the 
internal  jugular  vein,  he  should  at  once  excise  the  vein, 
provide<l  the  patient's  general  condition  is  such  as  to 
warrant  further  operative  interference.  Reference  has 
already  been  made  to  two  cases  of  sinus  thrombosis,  in 
which  the  internal  jugular  vein  was  not  ligated,  owing 
to  the  condition  of  the  patients.  On  the  day  following 
the  operation  there  was  marked  improvement  in  each 
instance,  and  in  conse({uence  the  sinus  was  not  ligated. 
If,  however,  the  flow  has  been  re-established,  an  iodo- 
form gauze  tampon  should  be  applied  over  the  sinus 
at  once  to  control  the  hemorrhage.  The  wound 
should  be  packed  with  sterile  gauze  and  then  covered 
with  several  layers  of  gauze  and  cotton  before  the 
bandage  is  applied.  The  same  aseptic  precaution 
should  be  carried  out  as  in  operations  for  mastoid 
disease  or  cerebral  abscess.  The  dressings  should 
not  be  changed  for  several  days  if  the  patient's  general 
condition  shows  a  decided  improvement. 

For  a  number  of  years  I  have  been  in  the  habit  of 
not  ligating  or  excising  the  internal  jugular  vein  in  cases 
of  thrombosis  of  the  sinus  provided  the  clot  was  not 
broken  down,  and  there  were  no  evidences  of  the  vein 
having  become  involved,  even  if  the  blood  did  not  flow 
from  the  bulbar  end  of  the  sinus.  I  have  made  it  a 
rule  to  wait  for  twenty-four  hours  before  tying  the  vein, 
with  the  result  that  no  further  operation  was  necessary 
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in  most  of  the  cases.  This  method  of  procedure  appHes 
particularly  to  thrombosis  following  acute  mastoiditis. 
In  the  operation  for  signoid  sinus  thrombosis  it  is  often 
unnecessary  and  dangerous  to  excise  the  internal  jugular 
vein  at  the  same  time,  especially  in  the  case  of  children, 
for  the  longer  the  little  patient  is  under  an  anseesthetic 
the  more  grave  becomes  the  prognosis.  The  author 
believes  that  ligation  and  excision  of  the  vein  add  ma- 
terially to  the  gravity  of  the  operation  and  that  the 
condition  of  the  patient  should  be  considered  always  be- 
fore resorting  to  this  further  operative  interference. 

Primary  Phlebitis  of  the  Jurpdar  Bulb.  Considerable 
attention  has  been  paid  of  late  to  a  phlebitis  and  throm- 
bosis occurring  primarily  in  the  jugular  bulb  and  espe- 
cially in  the  case  of  children.  It  is  easy  to  understand 
how  readily  the  infection  may  pass  through  the  floor  of 
the  tympanum  directly  to  the  jugular  bulb  which  lies 
beneath,  particularly  if  the  plate  of  bone  is  very  thin. 
The  infection  is  carried  by  direct  absorption,  or  by 
means  of  the  small  veins  and  lymphatics.  The  diag- 
nosis is  made  usually  on  account  of  the  following  symp- 
toms :  a  child,  for  example,  has  an  acute  otitis  media 
following,  as  a  rule,  streptococcus  infection.  After  the 
drum  membrane  has  been  incised,  the  temperature, 
instead  of  declining  as  it  should  under  ordinary  condi- 
tions, suddenly  rises  to  104°  or  105°  F.,  only  to  fall  to 
normal  or  below  normal.  The  tera|wrature  soon  rises 
again  as  before,  and  the  child  may  at  times  complain  of 
chilly  sensations  or  may  only  have  cold  hands  or  feet 
before  the  onset  of  fever.  The  pulse  is  usually  rapid. 
The  child  generally  feels  bright  and  happy  when  the 
temjierature  is  low,  but  when  the  fever  is  high  the  little 
patient  is  apt  to  be  dull  and  listless.     According  to  Jan- 
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sen  papillitis  is  of  common  occurrence  in  cases  of 
primary  phlebitis  of  the  jugular  bulb.  McKernon  ^  has 
reported  six  cases  of  primary  jugular  bulb  thrombosis  in 
children  with  five  recoveries.  The  ages  varied  from  six 
months  to  two  years,  and  in  each  instance  the  mastoid 
bone  was  found  normal.  The  thmmbus  in  each  case 
was  removed  from  above  by  opening  the  sigmoid  sinus. 
This  is  the  usual  procedure  with  or  without  ligation  or 
excision  of  the  intenial  jugular  vein  according  to  the 
conditions  found.  Grunert'  has  written  a  monograph 
in  which  he  gives  the  histories  of  twelve  personally 
observed  cases  from  the  Schwartze  clinic  and  five  of 
other  authors  where  the  jugular  bulb  was  exposed  and 
oiKjned.  The  operation,  according  to  this  writer,  is 
indicated  when,  with  continuation  of  severe  pyaemic 
symptoms,  the  disintegrated  thrombus  of  the  jugular 
bulb  cannot  be  satisfactorily  treated  by  manipulation 
from  the  sinus  above  or  the  vein  below  or  by  irrigation, 
and  in  certain  forms  of  primary  bulb  thrombosis.  The 
operative  purjwse  is  to  convert  the  sinus,  bulb,  and 
jugular  vein  into  a  continuous  groove  with  a  common 
external  opening. 

For  sevenil  years,  during  the  winter  and  early  spring 
in  New  York,  a  number  of  cases  of  greatly  enlarged 
cervical  (/lands  have  been  seen,  in  connection  with  acute 
suppuration  of  the  middle  ear,  es|>ecially  in  children, 
and  the  question  has  to  be  decided  at  once  as  to  the 
cause  of  the  high  temperature.  Much  alarm  is  naturally 
caused  by  the  high  fever  in  such  (xises,  as  one  is  apt  to 
suspect  a  septic  thrombosis.  The  glands  occasionally 
break  down  and  have  to  be  removed,  but  as  a  general 
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rule  they  resolve,  while  the  teniix»rature  will  gradually 
become  normal  again.  The  fact  must  not  be  lost  sight 
of  that  sinus  thrombosis  may  exist  in  some  of  these 
cases. 

After  an  oj>enition  on  the  brain  the  patient  is  likely 
to  suffer  considerably  from  shock,  so  that  the  pulse 
becomes  weak  and  rapid.  Beside  the  use  of  strychnine, 
digitalis,  nitroglycerin,  the  inhalation  of  oxygen,  and 
the  administration  of  other  remedies,  the  injection  into 
the  rectum  of  the  normal  saline  solution  is  particularly 
to  be  recommended  in  just  such  conditions.  In  extreme 
cases  intravenous  injections  of  the  saline  solution  are 
necessarv. 

Tlic  Intravenous^  Tujccfion  of  the  Normal  Saline 
Solution,  An  excellent  solution  for  intravenous  in- 
jection is  the  following  one,  wliich  is  recommended  by 
Hare : 

Calcium  chloride 0.25 

Potassium  chloride 0.1 

Sodium  chloride 9.0 

Sterilized  water 1000  c.  c. 

The  vein  into  which  the  salt  solution  usually  is  in- 
jected is  the  median  cephalic  vein.  The  patient's  arm 
is  uncovereil  and  the  skin  scrubbed  with  soap  and 
water,  and  then  washed  with  a  solution  of  bichloride  of 
mercury  (1  :  3000).  After  a  bandage  has  been  applied 
tightly  around  the  upper  arm  so  as  to  bring  into  promi- 
nence the  median  cephalic  vein,  the  skin  is  dissected 
away  from  the  vein,  and  the  latter  laid  bare  for  the 
space  of  an  inch  or  an  inch  and  a  half.  The  surgeon 
should  apply  a  small  bull-dog  clip  to  the  proximal  end 
of  the  exposed  vein,  in  order  to  keep  the  lower  part  of 
the  vein  distended  with  blo(xl.     A  ligature  should  then 
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be  applied  to  the  distal  extremity  of  the  exposed  portion 
and  tied.  A  second  ligature  should  be  passed  under  the 
vein,  but  not  tied.  The  surgeon  should  then  divide  with 
a  pair  of  scissors  the  distended  vein  between  the  clip 
and  the  ligature  which  has  been  tied,  and  should  insert 
a  glass  canula  into  the  oi)ening  in  the  vein.  The  liga- 
ture around  the  vein  which  was  not  tied  should  then  be 
lx)und  annind  the  canula  to  hold  it  in  position.  It  is 
well,  before  inserting  the  canula,  to  immerse  it  in  the 
saline  solution  in  order  to  prevent  the  blood  from 
coagulating  on  its  tip.  A  piece  of  rubber  tubing,  three 
or  four  inches  long  is  attached  to  the  exposed  end  of 
the  canula.  By  moans  of  a  pipette  the  rubber  tubing 
and  glass  canula  are  filled  with  the  saline  solution  until 
all  the  air  has  been  displaced.  In  order  to  prevent  the 
introduction  of  air  into  the  vein,  the  surgeon  should 
allow  the  solution  to  flow  first  from  the  irrigator  through 
the  rubber  tubing  connected  with  it.  Then  a  glass  tip, 
attached  to  this  rubber  tubing,  is  inserted  into  the 
other  tube.  The  solution  should  be  allowed  to  enter 
the  vein  very  slowly,  and  the  irrigator  should  not  be 
held  higher  than  three  feet  above  the  patient's  arm. 
Tiie  amount  injected  is  usually  about  a  quart.  A  few 
moments  after  the  solution  enters  the  vein  the  patient's 
pulse  usually  becomes  slower  and  has  more  volume, 
while  the  respirations  are  less  hurried.  The  fever,  if 
present,  is  apt  to  be  less.  Shortly  afterwards,  however, 
the  patient  may  have  a  severe  chill,  with  a  full  and 
rapid  pulse.  An  hour  or  two  later  there  should  be 
marked  improvement  in  the  patient's  general  condition. 
Groat  care  should  be  taken  to  have  the  irrigator  warm, 
as  well  as  the  saline  solution.  The  temperature  of  the 
latter  should  be  101°  F. 
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In  many  instances  the  life  of  a  patient  is  saved  by 
the  timely  injection  of  the  normal  saline  solution,  par- 
ticularly after  the  operation  for  sinus  thrombosis. 

LEPTOMENmaiTIS. 

There  are  two  varieties  of  leptomeningitis,  the  serous 
and  the  purulent,  the  latter  being  observed  more  fre- 
quently as  a  complication  of  ear  disease  than  the  former. 
Leptomeningitis  is  a  disease  which,  starting  in  the 
arachnoid,  may  spread  very  rapidly  until  the  entire 
subdural  and  intraventricular  spaces  are  involved,  as 
well  as  the  pia,  and  at  times  the  superficial  portion  of 
the  brain.  The  cerebro-spinal  fluid  becomes  increased 
in  quantity,  and  the  sheaths  of  the  spinal  and  cerebral 
nerves  often  are  implicated.  This  form  of  inflamma- 
tion is  more  serious  and  fatal  than  either  thrombosis  of 
the  sigmoid  sinus  or  cerebral  al^scess,  and  is  in  conse- 
quence much  more  dreaded  by  the  surgeon. 

In  serous  leptomeningitis  there  is  at  first  a  hyper- 
semia,  which  is  followed  by  exudation  of  serum,  in 
which  ofleu  are  found  flakes  of  fibrin  and  at  times  a  few 
leucocytes.  There  may  be  such  a  rapid  accumulation 
of  serum  as  to  give  rise  to  serious  pressure-symptoms, 
the  ventricles  becoming  greatly  distended.  At  times 
acute  serous  leptomeningitis  is  localized.  If  a  disk  of 
bone  is  removed  from  the  skull  in  a  patient  sufiering 
from  this  disease,  the  arteries  and  veins  will  be  found 
large  and  full,  and  the  pia  swollen  and  infected,  while 
clear  fluid  will  be  contained  within  the  arachnoid  mesh- 
work.  Afler  making  a  trephine  opening  and  reflecting 
the  dura,  there  may  be  so  much  fluid  that  the  meshes  of 
the  arachnoid  protrude  and  form  a  hernia  of  the  mem- 
branes, which  are  filled  with  fluid. 
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Purulent  Leptomeningitis.  In  this  disease,  which 
may  be  due  to  embolism,  there  is  at  first  hyperseraia 
with  serous  exudation,  followed  by  marked  dilatation 
of  the  veins.  The  latter  at  times  contain  granular 
coagula.  The  perivascular  spaces  also  are  filled  with 
an  exudation  of  leucocytes.  At  first  the  exudation  is 
limited  to  the  arachnoid,  as  well  as  the  spaces  and  clefts 
in  the  pia  mater ;  but  it  is  liable  to  extend  to  the  un- 
derlying brain  substance,  which  becomes  soft  and  moist, 
while  the  ventricles  are  filled  with  sero-pus.  When  the 
base  of  the  brain  becomes  involved,  the  disease  is  likely 
to  affect  the  spinal  cord. 

Ssrmptoms.  Headache  is  usually  the  first  symptom, 
which  may  be  localized  at  first,  but  which  eventually 
extends  over  the  entire  head.  Other  symptoms  are 
restlessness,  insomnia,  photophobia,  hyperaesthesiaof  the 
cutaneous  nerves,  pupils  contracted  and  responding  but 
little  to  light,  abdomen  retracted,  pulse  full,  bounding 
and  accelerated,  high  temperature,  and  optic  neuritis. 

Babinski's  Sign,  Babinski's  sign,  or  reflex,  is  an 
important  symptom  which  is  elicited  when  the  tendon 
reflexes  are  exaggerated.  Scratching  the  sole  of  the 
foot  causes  the  patient  suddenly  to  extend  the  great 
toe;  this  is  due  to  a  contraction  of  the  extensor  muscle. 
In  the  normal  person,  on  the  other  hand,  if  the  sole  of 
the  foot  be  scratched,  the  toe  will  be  flexed.  When 
the  patient  has  a  positive  Babinski  it  is  a  sign,  according 
to  Starr,  of  some  disease  in  the  lateral  column  of  the 
cord  or  in  the  motor  tract,  and  is  sometimes  observed 
in  cases  of  leptomeningitis. 

Kemig's  Sign.  In  cases  of  spinal  meningitis  it  has 
been  noticed  that  if  a  patient  is  made  to  sit  up  in  bed 
the  legs  will  be  drawn  up  and  the  knees  flexed,  and 
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they  cannot  be  extended.  In  examining  a  patient  to 
determine  whether  he  has  a  positive  Kernig,  the  usual 
method  of  proc*edure  is  to  place  the  patient  on  his 
back  and  then  raise  his  thigh  to  a  right  angle  or  more. 
In  a  normal  subject  this  can  be  done  without  bending 
the  knee;  in  one  who  has  a  positive  Kemig  the  leg 
cannot  be  raised  to  a  right  angle  without  bending  the 
knee.  A  positive  Kernig  sign  is  sometimes  present  in 
connection  with  this  disease.  In  the  later  stages  the 
patient  is  dull  and  stupid,  and  convulsions,  at  first 
confined  to  the  muscles  of  the  face  and  extremities, 
become  general.  The  pupils  are  dilated  and  often 
imequal,  while  the  pulse  tecomes  slower,  owing  to  the 
cerebral  pressure.  In  the  last  stages  paralyses  occiur, 
the  patient  passes  feces  and  urine  involuntarily,  the 
respirations  are  increased  in  frequency,  the  pulse  is 
very  rapid,  the  patient  becomes  comatose,  with  symp- 
toms of  general  paralysis,  and  death  follows. 

The  course  of  this  disease  may  be  extremely  rapid, 
or  death  may  not  occur  for  weeks. 

Diagnosis.  S>Tnptoms  suggestive  of  meningitis  are 
observed  occasionally,  more  especially  in  infants  which 
often  are  due  to  retention  of  pus  in  the  middle  ear  or 
external  auditory  canal,  so  that  a  diagnosis  of  this 
disease  is  extremely  difficult  in  the  early  stage.  It  is 
only  w^hen  the  spinal  fluid  is  cloudy  and  under  increased 
pressure,  and  there  are  optic  neuritis  and  other  char- 
acteristic symptoms,  that  the  surgeon  can  be  sure  of 
the  diagnosis.  This  disease  is  associated  occasionally 
with  thrombosis  of  the  sigmoid  sinus  (see  Fig.  186) 
or  cerebral  abscess,  or  with  both,  so  that  when  these 
complications  occur  a  diagnosis  is  extremely  difficult. 
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Lumbar  Puncture.    Quincke  in  1891  was  the  first  to 
make  use  of  lumbar  puncture  in  a'  number  of  cases  of 
hydrocephalus  for  the  purpose  of  diminishing  the  intra- 
cranial pressure.    The  procedure  consists  in  inserting  a 
hollow  needle  into  the  subarachnoid  space  and  drawing 
off  some  of  the  cerebro-spinal  fluid.    It  is  of  great  value 
in  making  a  diagnosis  of  meningitis  caused  by  suppiura- 
tive  otitis  media.    After  lumbar  puncture  has  been 
made,  one  may  feel  reasonably  sure  of  a  diagnosis  if  pus 
can  be  demonstrated  in  the  cerebro-spinal  fluid  by 
microscopic  and  clinical  examinations,  or  if  the  culture  is 
positive.    According  to  Henle^  "the  spaces  between  the 
3rd  and  4th,  or  4th  and  5th,  lumbar  vertebrsB  are  best 
adapted   for  puncture,"  although  some  surgeons  insert 
the  needle  between  the  last  lumbar  vertebra  and  the 
sacrum.     If  jwssible  the  patient  should  sit  upright  and 
bend  forward.     The  skin  should  be  scrubbed  first  witli 
green  soap  and  water,  and  washed  with  ether.     Then  a 
very  small  incision  should  be  made  in  the  skin.  Quincke's 
method  is  to  introduce  the    needle  a  few  millimetres 
to   one  side  of  the   median   line,  while  Henle   enters 
between  the  spinous  processes  and  directs  the  needle 
upward  and  inward.     The  latter  uses  a  canula  about  0.6 
to  1.2  mm.  in  diameter  and  about  5  cm.  long  (2  inches). 
There  is  an  advantage  in  the  hollow  needle  over  the 
trocar  in  that  one  can  determine  immediately  whether 
the  dura  has  been  punctured  or  not.     In  adults  it  is 
safe  to  introduce  the  needle  to  a  depth  of  about  4-6  cm. 
(1J-2|  inches),  and  in  children  to  a  depth  of  2-3  cm. 
(|-1}  inches),  according  to  the  thickness  of  the  fat  and 
muscles  beneath  the  skin.    In  order  to  determine  the 

1  Von  BergmAzm's  System  of  Practical  Surgery. 
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pr^jiiir^,  a  small  ^sh  tiihe  "^iiould  be  attAcfaed  to  the 
w^^lfe  by  mestiif^  of  rubber  tubing  arwi  then  heid  in  a 
vfTti#'aI  prjHition.  In  a  normal  case  the  pressure  varies 
\pft^yf^i  -Ki  and  125  mm.  of  water.  For  purpoees  of 
(iisLf^fjf^ii%  a  few  ^oiJhc  f.-entnnetres  will  suffice,  while  in 
^■ases  of  meningiti.T  for  therapeutic  reasons  it  may  be 
nerres-sarj'  tr>  draw  off  as  much  as  Uli)  cc.  although  it  is 
Urtt^T  tri  ^r'mo^'e  much  :iimaller  quantities  at  each  time. 
The  fluid  shoiild  lie  drawn  off  verj*  slowly,  as  otherwise 
the  [jatierit  may  or^mplain  of  weakness.  In  infants  the 
fontarHrllfr  will  YfC  depressed  if  much  fluid  is  remo\Ted,  so 
that  the  surgeon  ^ill  have  that  point  as  a  guide  in  such 
ca.vrs. 

The    routine   examination   of   spinal    fluid   in   the 

IsAfffTHUfrv  of  the  Ne^'  York  Eve  and  Ear  Infirmary 

•  •  • 

nrrjuires  the  dcrtermination  of  globulin,  sugar,  cell 
crmtirnt,  and  the  detection  of  germs  present,  if  any, 
by  examining  the  sediment,  and  by  cultiues.  The 
Wassiirmann  test  is  also  applied. 

T\h:  cf>nclusions  reached  have  been  that  a  weak 
globulin  n-acrtion  in  the  case  of  saspected  meningitis  is 
of  little  value;  as  a  ver\'  small  amount  of  blood  in  the 
spinal  fluifl  will  give  the  reactions,  and  it  is  only  when 
a  n-aflion  is  marked  and  out  of  proportion  to  the  blood 
known  to  Ik;  present  that  the  test  can  be  used  as  a 
ix>int  in  favor  of  the  diagnosis. 

The  t<*st  for  "sugar**  has  been  positive  in  cases  of 
meningitis  and  o<*(»sionally  negative  in  cases  which 
prove  not  to  l)e  meningeal  infection;  but  it  is  the  rule 
to  hav(j  "sugar**  disapix^ar  in  true  cases  of  meningitis. 

The  Wassermann  reaction  is  generally  for  record 
only.    The  cell  coimt  is  more  reliable,  anything  over 
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ten  cells  to  the  cubic  millimeter  being  regarded  as 
suspicious.  In  one  case  of  established  meningitis  the 
cell  count  was  found  to  be  only  35.  On  the  other 
hand,  in  exceptional  cases,  the  cell  count  may  be  very 
high,  (microscopical  appearance  alone  indicating  pus 
in  the  fluid),  without  grave  clinical  symptoms,  but  in 
these  cases  cultivations  will  be  negative. 

The  most  important  of  all  is  detection  of  the  germ 
that  is  responsible  for  the  otitic  infection  in  centrifuged 
specimens  of  freshly  drawn  spinal  fluid.  Cultiures  are 
next  in  importance,  but  are  second  only  on  account 
of  the  chances  of  an  occasional  contamination  occurring 
between  the  spinal  canal  and  the  culture  media.  So 
that  the  presence  of  globulins  alone,  the  absence  of 
copper-reducing  substances,  or  an  increased  cell  con- 
tent and  negative  cultures,  without  well-marked  clini- 
cal symptoms,  cannot  be  regarded  as  indicating  the 
onset  of  meningitis. 

Blood  cultivations  will  occasionally  show  a  few 
colonies  in  cases  of  meningitis  when  signs  of  sinus 
thrombosis  are  absent.  The  high  leucocyte  count — 
say,  20,000  or  over,  other  complications  being  excluded, 
will  aid  in  establishing  the  differential  diagnosis  between 
sinus  thrombosis  and  meningitis,  but  it  should  be  borne 
in  mind  that  both  may  be  present.  In  other  words,  a 
high  leucocyte  count  is  suggestive  of  meningitis  or 
pneumonia. 

Kopetzky,^  in  an  interesting  paper,  published  a  list  of 
cases  in  which  he  found  that  the  normal  cerebro-spinal 
fluid  was  alkaline  or  amphoteric,  that  the  fluid  continued 


1  Transactions  Ninth  International  Otolosical  CongreM,  Boston,   M 
ohusetts,  August  12,  1912. 
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to  be  alkaline  or  amphoteric  when  obtained  from  cases 
which  were  not  acute  inflammatory  reactions  to  bacterial 
activity.  On  the  other  han<l,  all  fluids  obtained  from 
cases  of  meningitis  and  from  cases  other  than  meningitis^ 
but  exhibiting  bulbar  symptoms  similar  to  pressure  signs, 
presented  the  fin<Iing  of  an  acidity  of  varying  degree.  The 
writer  further  says  that  the  prc»sence  of  a  dextn>se  in  the 
normal  spinal  fluid  has  been  established  as  a  physiolog- 
ical fact,  and  that  with  the  onset  of  acute  bacteriological 
infection  of  the  cerebro-spinal  fluid  and  the  central  ner- 
vous system,  examination  of  fluid  withdrawn  by  luml)ar 
puncture  shows  an  absence  of  this  copper- retlucing  body. 
Kopetzky  further  considers  that  this  test  is  of  great  diag- 
nostic value,  because  it  is  invariably  obtaiued  some  time 
before  the  presence  of  microbic  organisms  have  been  es- 
tablished in  the  spinal  fluid.  This  carlwhydrate  rexip- 
pears  as  the  bacterial  flom  disappear  from  the  fluid,  and 
thus  the  surgeon  is  enabled  to  obtain  data  of  value  in 
regard  to  the  prognosis  by  sul)sequent  examinations  of 
the  cerebro-spinal  fluid. 

It  has  been  shown  by  various  observers  that  in  normal 
cerebro-spinal  fluid  there  is  a  slight  trace  of  choline  and 
Kopetzky  goes  on  to  say  that  "  the  destruction  of  the  le- 
cithine  element  in  meningitides  thnjws  choline  into  the 
spinal  fluid,  and  this  base  is  carried  from  the  fluid  into 
the  venous  blood  and  thus  produces  its  systemic  effei^ts. 
The  presence  of  an  appreciable  amouiU  of  albumin  and 
of  an  access  of  globulin  is  also  of  diagnostic  importance." 

In  addition  to  the  examinati(m  of  the  spinal  fluid,  the 
blood  pressure  should  be  constantly  estimated,  and  the 
fundus  of  the  eve  should  be  watched  for  increased  ten- 
sion  of  the  veins  and  for  swelling  of  the  papilla.  If 
these  views  advanced  by  Ko^K'tzky  prove  to  be  corrt»ct, 


INTRACRANIAL  COMPLICATIONS. 


it  will  be  possible  to  make  a  diagnosis  of  meningitis  at 
an  earlier  stage  of  the  disease,  and  thus  afford  the  su> 
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gt-on  a  ImiIUt  chance  of  cfiV'otiiig  a  cure,  by  operative  in- 
ter rcroiirc,  in  wimt  are  now  considered  to  be  almost 
hopeless  cases. 
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Prognosis.  Although  this  disease  is  generally  fatal, 
the  prognosis  is  not  necessarily  hopeless,  for  cases  have 
recovered,  especially  after  operation.  The  view  enter- 
tained by  most  otologists  at  the  present  time,  how- 
ever, is  that  only  cases  of  locaUzed  meningitis  recover, 
and  that  when  the  disease  is  diffused  the  result  is  usu- 
ally fatal.  Dr.  Day,*  of  Pittsburg,  has  recently  reported 
fifty-seven  cases  of  meningitis  of  otitic  origin  wth  three 
recoveries,  which  were  under  his  care,  and  he  believes 
that  these  three  cases  had  a  localized  meningitis. 

Treatment.  As  infective  meningitis  occurring  in  this 
connection  is  usually  due  to  an  extension  of  the  disease 
from  the  middle  ear  or  mastoid  cells  to  the  meninges, 
it  is  important  first  of  all  to  open  the  antrum  and  ex- 
plore the  tjTnpanic  roof  when  there  are  sjmptoms  of 
infective  meningitis  of  the  middle  cranial  fossa,  and  to 
remove  all  purulent  secretion  between  the  bone  and  the 
dura  or  pia  mater.  If  the  symptoms  point  to  involve- 
ment of  the  base  of  the  brain  and  spinal  cord,  the  thin 
plate  of  bone  covering  the  sigmoid  sinus  should  be  cut 
away  and  the  posterior  cranial  fossa  investigated.  In 
cases  of  serous  meningitis,  after  exposing  the  dura  the 
surgeon  should  make  an  incision  in  it  so  as  to  cut  into 
the  subarachnoid  space,  in  order  to  drain  as  thoroughly 
as  possible  the  copious  serous  fluid,  and  thus  relieve  the 
pressure  symptoms.  Lumbar  puncture  should  also  be 
done. 

Some  difference  of  opinion  exists  among  surgeons  as 
to  the  propriety  of  opening  the  dura  in  cases  of  purulent 
meningitis.  Some  are  opposed  to  any  operation  while 
others  feel  that  the  only  hope  of  saving  the  patient  lies 

1  Paper  read   at  the   CongreM   of  Clinical   Surgeons   of   North  Ameriofti 
November  11,  1012. 
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in  making  a  free  incision  through  the  dura  and  in  resort- 
ing to  lumbar  puncture. 

If  a  diffuse  suppurative  meningitis  exists^  the  patient 
is  almost  sure  to  die  so  that  we  are  justified  in  operating 
in  such  cases,  for  in  a  number  of  instances  recovery  has 
followed  ojKjrative  interference.  Macewen  has  rej)orted 
several  cases  of  purulent  lepto-meningitis  followed  by 
recovery,  in  which  he  found  the  tympanic  roof  eroded, 
the  dura  congested  and  covered  with  pus.  A  free 
incision  was  made  in  the  inflamed  membranes,  which 
permitted  the  purulent  intradural  exudation  to  escape. 
In  these  cases  the  area  of  the  infective  process  was 
undoubtedly  limited,  for  when  there  is  general  implica- 
tion of  the  membranes  the  case  is  usually,  but  not 
always  fatal. 

It  is  always  well  in  doubtful  cases  in  which  the 
symptoms  are  grave  and  point  to  intracranial  involve- 
ment, to  make  a  thorough  investigation  of  the  antrum 
and  tympanic  roof,  as  well  as  of  the  sigmoid  sinus. 
Then,  if  there  are  well-marked  clinical  symptoms  and 
we  find  bacteria  in  the  fluid  drawn  off  by  lumbar  punc- 
ture, the  surgeon  should  remove  thoroughly  all  diseased 
bone  in  the  mastoid  cells  and  exjx)se  the  dura.  A  cru- 
cial incision,  of  the  size  of  a  half-dollar,  should  then  be 
made  in  the  latter  so  as  to  penetrate  beneath  the  sub- 
arachnoid space.  Sometimes  it  is  necessary  to  tap  the 
lateral  ventricle.  In  this,  as  in  all  other  oj)erations,  the 
most  thorough  antiseptic  precautions  should  be  followed, 
and  it  is  wise  to  do  but  little  syringing  for  fear  of  spread- 
ing tlie  infection.  The  normal  salt  solution  should  be 
used.  Lumbar  puncture  should  be  practised  systemat- 
ically and  rej)eated  as  a  means  of  diagnosis  and  treat- 
ment.    Al)out  15  c.c.  should  be  withdrawn  at  a  time. 
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B.  A.  Randall  has  reported  good  results  in  cases  of 
commencing  meningitis  by  washing  out  the  subdural 
space  with  an  antiseptic  solntion. 

Ilaynes  *  has  describeil  a  new  o|H>ration,  and  has  re- 
ported a  few  cases  of  meningitis  in  which  he  drained  the 
cistorna  magna.  He  says  that "  this  space  is  in  free  com- 
mnnication  with  all  the  other  subarachnoid  spaces  aliout 
the  brain  and  cord,  and  also  through  the  foramen  of  Ma- 
gendie  with  the  ventricles  of  the  brain.  Physiology 
teaches  us  that  the  cerebro-spinal  fluid  is  secreted  by  the 
choroid  plexuses  of  the  ventricles,  and  flows  from  them 
into  the  great  cistern  before  taking  its  final  course  over 
the  convexitv  of  the  brain  to  enter  the  sinuses  bv  wav  of 
the  Pacchionian  bodies.''  Thus  far  this  operation  has 
not  proved  to  be  any  more  successful  than  the  usual  de- 
compression operation  which  has  been  described. 

Packard,^  of  Philadelphia,  has  reported  a  case  of 
acute  mastoiditis  with  influenzal  meningitis,  in  which 
he  believes  that  recovery  was  due  to  intraspinal  injec- 
tions of  anti-influenzal  serum. 

Serum  therapy  is  of  great  value  in  cases  of  epidemic 
cerebro-spinal  menuigitis  due  to  the  meningococcus,  and 
Flexner,'  in  a  paper  on  this  subject,  rejwrted  1295 
serum-treated  cases  of  proven  epidemic  meningitis,  of 
which  70  per  cent,  recovered.  His  conclusions  were, 
that  "the  antimeningitis  stTum  (Flexner*s),  when  used 
by  the  subdural  method  of  injection,  is  capable  of  re- 
ducing the  period  of  illness,  of  presenting  in  large 
measure  the  chronic  lesions  and  types  of  the  infection, 
of  bringing  about  complete  restoration  of  health  in  all 

*  Transactions   Ninth    International   OtoluKiv-al   Society.    Boston.    Massif 
cbusetts,  August  12.  1912. 

*  Transactions  of  the  American  Otological  Society,  1916. 
*The  Edinburgh  Medical  Journal,  May,  1912. 
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but  a  very  small  number  of  the  recovered,  and  of  greatly 
diminishing  the  fatalities  due  to  the  disease."  The 
serum  treatment  of  otitic  meningitis  has  been  followed 
by  little,  if  any,  success,  although  some  surgeons  have 
rejK)rted  cases  of  recovery  in  which  a  large  quantity  of 
fluid  had  been  withdrawn  from  the  spinal  canal  by  lum- 
bar puncture,  followed  by  tlie  injection  into  the  canal 
of  antistreptococcic  serum. 

McKernon  and  Haskin,  of  New  York,  have  reported 
successful  cases  in  which  they  removed  a  large  quantity 
of  cerebro-spinal  fluid  by  lumbar  puncture,  and  imme- 
diately injected  into  the  (»rd  40  to  60  grains  of  uro- 
tropin  in  normal  salt  solution.  The  Hiss  Leucocyte 
Extract  has  also  been  used  with  success  by  others.  In 
the  serum,  as  well  as  in  the  surgical  treatment  of  otitic 
meningitis,  an  early  diagnosis  is  most  important. 

SUPPXTBATIVE  INFLAMMATION  OF  THE 

LABYRINTH. 

Acconling  to  Jansen  62  per  cent.,  and  according 
to  Whitehead  36  per  cent,  of  cases  of  labyrinth  suji- 
puration  succumb  to  meningitis.  For  some  years 
operations  have  been  performed  in  cases  of  suppu- 
ration and  necrosis  of  the  labyrinth.  Jansen  was  the 
first  to  o|)en  the  vestibule  and  semicircular  canals^ 
followed  by  Stacke,  Koemer,  Lannois,  Lermoyez,  Bal- 
lance,  Neumann,  Alexander,  and  many  others,  and, 
ac»cording  to  these  authors,  operations  on  the  labyrinth, 
although  dangerous,  are  justifiable.  In  extensive  ne- 
crosis of  the  labyrinth  there  is  apt  to  be  paralysis  of  the 
facial  nerve.  Dundas  Grant  says:  "After  the  mastoid 
operation,  the  persistence  or  the  reappearance  of  cephal- 
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aigia,  fe\'er,  vertigo,  vomiting,  and  nj-stagmus  should 
make  us  consider  the  possibility  of  suppuration  of  the 
labjnrinth,  sj'mptoms  similar  to  cerebellar  abscess,  but 
much  more  frequently  they  are  labjiinthine."  He 
further  believes  that  in  addition  to  the  radical  opera- 
tion, cases  of  serous  meningitis  should  be  treated  by 

Fio.  187 


BemoTftI  of  nuutold  cell*  ihowlng  sinm  CTpenErt  (np rhcrl.  B.  HortioDMI 
■emi-clccuUT  cuial  wall.  Si.  SlKinni.t  linui.  It.  l'roniantoT7.  E.  Point 
•omellmei  Mlecled  foreiplorlug  the  cerebellum  for  abaeras. 


lumbar  puncture  and  opening  of  the  labyrinth,  and  in 
cases  of  cerebellar  abscess  without  sinus  pldcbitis,  the 
labjTinth  should  be  opened  and  carefully  inspected, 
Ballance  has  removed  the  semicircular  canal  in  a 
suppurative  case,  in  whicli  the  principal  sjniptom  was 
extreme  vertigo,  with  deafness  and  jxTsistent  noises  so 
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that  the  patient  could  not  cross  the  room.  After  the 
operation  the  noises  and  vertigo  disappeared,  and  the 
hearing  vas  slightly  improved. 

Anatoniy  tnd  Physiologr. — While  the  anatomy  of  the 
internal  ear  has  been  described  in  a  previous  chapter, 
it  13  necessary  to  discuss  more  fully  certain  points  in 
the  anatomy  of  the  vestibule  and  semicircular  canals, 


openixl  (Oerber).  S.  SkiutidliitrodiiredlnlDthc  horlmma]  CKtial  and  brftUHht 
out  In  the  ronnien  ovale,  t'f.  Poelcriur  semlplrcuUr  nnal,  Co,  Openii^ 
Into  rochlva  after  removal  of  ttie  promonloi;. 

which  have  a  direct  bearing  on  the  characteristic 
symptoms  of  inflammation  of  the  labyrinth. 

The  semicircular  canals  are  three  in  number,  and 
open  into  the  vestibule, 

1.  External  or  horizontal  semicircular  canal. 

2.  Anterior  vertical,  or  superior  semirireular  canal. 

3.  Posterior  vertical,  or  posterior  semicircular  canal. 
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They  are  situated  in  three  planes  of  space  at 
an^es  to  each  other. 

The  external  canal  is  not  exactly  horizontal,  but 
Ls  inclined  somewhat  hackward  and  downward.  To 
place  it  in  the  horizontal  position  the  head  must  be 
inclined  30  degrees  forward.  Each  canal  comprises 
ti%'o-thirds  of  the  circumference  of  a  drde  and  is 
exjjanded  at  one  of  its  ends  where  it  enters  the  vestibule. 
The  ampulla  of  the  external  canal  lies  at  its  anterior 
end  and  that  of  the  superior  canal  is  situated  at  its 
outer  extremity.  The  ampulla  of  the  posterior  canal 
is  situated  at  the  lower  extremit}',  whUe  the  upper 
end  of  the  posterior  canal  and  the  posterior  end  of  the 
superior  canal  unite  to  form  a  common  passageway 
before  their  entrance  into  the  vestibule.  The  ampullae 
contain  the  end-organs  of  the  vestibular  ner\"e. 

The  vestibule  Ls  situated  l^ehind  the  cochlea  and 
in  front  of  the  semicircular  canals,  and  lies  to  the  inner 
sichi  of  the  aditus  and  middle-ear  cavity.  It  is  a 
chaml)or  of  irregular  shape  into  which  the  semicircular 
canals  open. 

Through  the  fibres  of  the  vestibular  nerve  (the 
vestibular  division  of  the  8th)  the  membranous 
labyrinths  are  intimately  connected  with  various 
centres  in  the  medulla,  pons,  cerebellum  and  cerebrum. 
After  the  fil)res  from  the  vertical  canals  (superior  and 
posterior)  enter  the  brain,  their  course  is  distinct  from 
that  of  the  horizontal  canal. 

^^^lile  all  of  these  tracts  have  not  been  microscopic- 
ally demonstrated,  there  is  good  reason  for  believing 
that  their  course  is  as  follows:  The  nerve  pathway  of 
the  horizontal  canal  is  assumed  to  Ikj  over  the  vestib- 
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ular  nerve  to  Deiters's  nucleus  in  the  upper  portion 
of  the  medulla,  where  it  divides  into  two  tracts:  (1) 
The  vestilnilo-ocular  trady  or  Deiters's  oculomotor  tract, 
concerned  in  the  production  of  nystagmus.  The  fibres 
pass  from  Deiters*s  nucleus  through  the  posterior 
longitudinal  bundle  (posterior  longitudinal  fasciculus) 
to  the  nuclei  of  the  3rd,  4th  and  (ith  nerves  supply- 
ing the  eye  muscles.  (2)  The  vestUnilo^erehello^erehral 
tract,  responsible  for  vertigo.  From  Deiters's  nucleus 
this  tract  enters  the  cerel)ellum  through  the  inferior 
cerebellar  jx^duncle  to  the  three  vestibular  cerebellar 
nuclei  of  the  same  side,  from  which  it  proceeds  upward 
through  the  superior  cerebellar  peduncle  and  con- 
tinues to  the  cerebral  cortex  on  both  sides,  but  more 
especially  the  opposite  side  through  the  crura  cerebri 
and  internal  capsule.  The  cortical  areas  which 
receive  tliese  fibres  are  supposed  to  be  in  the  pos- 
terior part  of  the  second  temporal  convolution  (Mills), 
adjacent  to  the  cortical  area  for  hearing. 

The  pathways  for  the  vertical  canals  are  assumed 
to  be  over  the  vestibular  fibres  of  tlie  8th  nerve  to  the 
upper  portion  of  the  medulla,  ascending  thence  in  the 
pons  to  a  point  opposite  the  middle  cerebellar  peduncle, 
where  tliey  divide  into  two  portions.  (1)  In  the  nys- 
tagmic or  vestibulo-ocular  tract  the  fibres  enter  the 
posterior  longitudinal  bundle  through  which  they  pass 
to  the  eye  muscle  nuclei  of  the  3rd,  4th  and  (Hh  nerves. 
(2)  The  vestibulo-cerebello-cerebral  tract  reaches  the 
cerebellum  through  the  middle  cerebellar  peduncle, 
entering  the  cerebellar  nuclei  of  the  same  side,  from 
which  it  proceeds  upward  through  the  superior  cere- 
bellar peduncle  and  continues  to  the  cerebral  cortex 
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on  U/th  sifles,  mcwe  particulariy  to  the  opposite  ade 
throijf^h  the  crura  cerebri  and  the  internal  capsule. 
''Ilie  enrl-rirgans  (crista  ampuUarisj  in  the  semicircular 
canalH  nrsprinrl  Uy  rotation  of  the  body,  and  acquaint  us 
with  the  sfM;ed  and  direction  of  rotation  so  as  to  help 
our  c*r|uih'briuni.  The  function  of  the  end-organs  in 
the  Haccule  and  utricle  is  less  knoiK-n,  but  they  are 
Huppow*d  to  have  U)  do  with  orienting  the  body  in 
Kparx;  and  with  the  perception  of  motion  in  a  straight 
line. 

The  Statin  hibyrinihf.  The  static  labjTinths  are  the 
esM*ntiaI  organs  of  equilibration  and  are  of  extreme 
imfK)rtan(je  to  the  individual  for  the  determination  of 
liis  |M)Hition  in  spa<.'<».  When  the  function  of  these 
organs  is  d(\stroyed,  as  in  deaf-mutes  (or  a  person 
HufTeriiiK  from  a  bilatcTal  labyrinthitis),  it  is  partially 
e()m|x»nsnted  for  by  the  visual,  muscle  and  arthrodial 
H(»nMOH.  Not  wholly,  how(»ver,  for  the  equilibration  of 
an  iiidividiiul  thus  airi^ctecl  is  never  jjerfect,  and  when 
sudd<M)ly  phuM^I  in  an  unusual  ])<)sition  disaster  occurs. 
lVacti<*al  (»xa»nples  of  this  art*  Hivu  in  deaf-mutes  who 
an*  unable  to  swim  undiT  water  or  who  are  liable  to 
giddiness  wIumi  looking  from  a  tall  building.  When 
one  labyrinth  only  is  d(»stroy(Ml  its  function  is  soon 
crom|H»nsated  for  to  a  gn*ater  or  less  degree  by  the 
brain  cvntms  and  the  nMuaining  labyrinth. 

It  has  luMMi  foimd  that  movements  in  the  endol>Tnph 
of  the  semieireular  eanals  cause  (vrtain  definite  move- 
ments of  tlu»  eyes. 

Tin*  peetiliar  phenomena  whieh  an*  asstxMatiHl  with 
stinmlation  or  di^^ase  of  the  labyrinth  an*: 
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1.  Nystagmus. 

2.  Vertigo. 

3.  Nausea  and  vomiting. 

4.  Disturbance  of  equilibrium. 

Nystagmus  is  an  associated  rhythmic  to-and-fro 
movement  of  both  eyeballs.  There  are  various  kinds 
of  nystagmus,  ocular,  hysterical,  etc.,  but  vestibular  or 
labyrinthine  nystagmus  has  certain  definite  charac- 
teristics. It  is  composed  of  two  elements  or  compo- 
nents: A  slow  movement  in  one  direction,  vestibular 
in  origin,  and  a  quick  movement,  a  return  of  the  eye 
to  its  original  position,  tlie  latter  being  of  purely  cere- 
bral origin.  The  direction  of  the  nystagmus  has  been 
named  according  to  the  direction  of  the  quick  compo- 
nent. This  is  perhaps  unfortunate,  for  the  vestibular 
component  is  the  important  element  in  nystagmus. 
Vestibular  nystagmus  is  intensified  by  turning  the  eyes 
in  the  direction  of  the  quick  component  and  is  lessened 
by  turning  them  in  the  opposite  direction.  By  sp^- 
taneous  nystagmus  we  mean  that  observed  in  the 
patient  without  the  aid  of  artificial  stimulation.  By 
induced  nystagmus  we  mean  that  caused  by  artificial 
labyrinthine  stimulation,  /.  e,,  by  the  caloric,  rotation 
or  galvanic  tests.  Nystagmus  is  also  horizontal,  rota- 
tory or  vertical.  In  horizontal  nystagmus  the  eye- 
ball rotates  on  a  vertical  axis  in  a  horizontal  plane;  in 
rotatory  nystagmus  on  a  horizontal  axis  and  in  a  frontal 
plane. 

The  direction  of  rotatory  nystagmus  is  determined 
by  the  direction  of  the  upper  end  of  the  vertical  merid- 
ian of  the  eyeball.  In  vertical  nystagmus  the  eye 
rotates  in  an  antero-posterior  plane.    There  may  be 
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also  various  combinations  of  the  two,  varying  from 
l)ure  iiorizontal  to  pure  rotatory  or  pin-wheel  nystag- 
mus.   The  direction  of  vestibular  nystagmus  always 


bears  a  direct  relation  to  the  direction  of  the  vertifw> 
and  falling,  if  these  are  i>reseiit.  Each  canal  when 
stimulated  jirodiiccs  a  nystagmus  and  a  \ertigo  in  its 
owni  plane.     The  eyes  are  always  drawn  in  the  direc- 
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tion  of  the  endol>inph  movement.  (Tliis  is  the  slow 
component  of  the  nystagmus.)  Tlie  vertigo  is  always 
in  the  direction  opposite  to  the  endolymph  movement. 

Ewald^  has  proved  by  experimenton  pigeonsthat  in  the 
horizontal  semicircular  canal  greater  stimulation  results 
when  the  endolymph  flows  toward  the  ampullae  than 
when  in  the  opposite  direction,  and  that  in  the  vertical 
canals,  greater  stimulation  results  when  the  endo- 
lymph flows  away  from  the  ampullae. 

It  is  supposed  that  stimuli  are  constantly  passing 
from  each  laln-rinth  to  the  brain,  creating  a  state  of 
balance.  If  anything  disturbs  this  balance,  such  as 
excessive  stimuli  from  one  labyrinth  or  a  decrease  in 
stimuli  from  another  (i.  e.,  destruction  of  a  labyrinth) 
this  balance  is  upset  and  the  labyrinthine  phenomena 
may  be  observed,  i.  e.,  nystagnms,  vertigo,  nausea  and 
vomiting  and  disturbance  in  equilibrium. 

If  one  lab>Tinth  is  totally  destroyed  the  state  of 
"imbalance"  thus  created  gradually  disapix^ars.  This 
is  due  to  the  fact  tliat  the  individual  gradually  gets 
used  to  impulses  passing  from  one  labyrinth  only. 

Labyrinthine  Vertigo. — ^'e^tigo  bears  a  direct  relation 
to  the  direction  of  the  nystagmus  and  is  always  in  a 
direction  opposite  to  the  endolymph  movement,  that 
is,  in  the  direction  of  the  quick  component  of  the 
nystagmus. 

Examination  of  the  Labyrinth. — Examination  of  the 
acoustic  (cochlea)  as  well  as  the  static  (vestibule  and 
semicircular  canals)  labyrinth  is  important  in  the  diag- 
nosis of  labyrinthine  disease.  In  order  to  test  the  hearing 
of  one  ear  separately  a  noise  ai)paratus  is  necessary. 
This  is  a  clockwork  machine  (Fig.  192)  with  an  ear- 

1  Ewald's  Expcrimenta. 
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piece,  which  when  placed  in  the  ear  and  started  makes 
such  a  noi:ie  a.s  to  entirely  take  up  the  hearing  of  that 
ear,  leaving  the  other  free  to  be  tested  by  the  examiner. 
If  a  loud  voice  can  be  heard  in  the  free  ear  we  can  be 
sure  the  cochlea  has  not  been  affected  by  a  suppura- 
tive process.  If  a  loud,  shouting  voice  cannot  be  heard 
close  to  the  ear  we  assume,  with  a  fair  degree  of  cer- 
tainty-, that  the  patient  is  totally  deaf  in  that  ear. 
Total  deafness  in  the  presence  of  a  suppurating  ear  b 
fair  presumptive  e\idence  that  the  cochlea  tias  at  ooe 

Fw.  192. 


time  been  invaded  by  the  suppurative  process.  Tun- 
ing-forks should  also  be  used,  i.  e.,  if  the  Weber  test  is 
lateralized  to  the  sound  side  and  the  Rinn6  is  nega- 
tive, the  diagnofiia  of  total  deafness  is  further  substan- 
tiated. 

Kxaminaiion  of  the  Static  Labpriiith.^ — Onlj-  recently 
has  come  the  realization  that  the  static  labyrinth  is 
but  a  part  of  the  vestibular  apparatus  and  that  this 
vestibular  apparatus  consists  not  only  of  the   static 
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labyrinth  itself  but  also  of  the  nerve  paths  connecting 
with  nerve  centres  in  the  brain  stem,  cerebellum  and 
cerebrum. 

**  When  a  known  stimulus  is  applied  to  the  labyrinth 
any  response  therefrom,  be  it  nystagmus  or  vertigo, 
indicates  not  only  a  fimctionating  and  reacting  laby- 
rinth but  also  intact  pathways  from  the  labyrinth 
to  the  brain  centres  responsible  for  these  reactions. 
Conversely,  the  non-appearance  of  any  of  the  normal 
responses  to  stimulation  indicates  an  interruption  at 
some  point  along  the  particular  pathway  that  fails  to 
produce  that  particular  response." 

It  has  been  recently  demonstrated  by  Randall,  Jones 
and  Fisher,  of  Philadelphia,  that  the  fibres  from  the 
so-called  horizontal  canal  have  an  entirely  different 
course  in  the  brain  stem  from  those  of  the  vertical  semi- 
circular canals.  They  all  go  to  the  cerebellum,  but 
those  from  the  horizontal  canal  reach  it  by  way  of  the 
inferior  peduncle,  while  those  from  the  vertical  canals 
go  by  way  of  the  middle  cerebellar  peduncle.  They 
are  further  convinced  that  nystagmus  and  vertigo  are 
distinct  and  separate  phenomena  and  that  the  "past 
pointing"  (a  test  to  be  alluded  to  later)  is  not,  in  the 
words  of  its  originator,  Bfirfiny,  "a  cerebellar  pull," 
but  is  cerebral  exclusively  and  depends  entirely  on  the 
vertigo  induced  by  the  ear  stimulation. 

This  subject  is  of  growing  importance  and  furnishes 
another  bond  between  the  neurologist  and  the  aural 
surgeon.  While  all  of  these  tests  are  not  necessary 
to  establish  the  integrity  of  the  labyrinth  itself,  it  has 
seemed  advisable  to  place  them  before  the  student  in 
detail,  and  while  the  deductions  to  be  drawn  from  them 
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may  be  subject  to  future  change  or  correction,  never- 
theless their  present  value  in  the  diagnosis  of  lesions  in 
the  region  of  the  cerebellum,  pons  and  medulla  make 
them  worthy  of  serious  consideration. 

The  Caloric  Test  By  this  test  we  can  stimulate 
either  labyrinth  separately,  and  by  changing  the  posi- 
tion of  the  head  analyze  the  function  of  the  canals 
separately.  When  the  head  is  in  the  upright  position, 
and  the  ear  is  douched  mth  water  of  a  temperature  of 
68°  F.,  a  nystagmus  will  be  set  up  to  the  opposite  side; 
if  water  of  112°  F.  is  used  a  nystagmus  occurs  toward 
the  same  side.  We  rarely  use  the  hot  water,  as  it 
causes  severe  discomfort  to  the  patient.  With  the 
head  inclined  30  degrees  forward  the  vertical  canals 
alone  are  stimulated.  To  test  the  horizontal  canals 
the  head  is  inclined  60  degrees  backward.  This  reac- 
tion is  produced  by  an  endolymph  movement  set  up 
by  the  cold  applied  to  the  auditory  canal,  the  chilling 
setting  up  a  current  in  the  do\\Tiward  direction.  This 
reaction  normally  occurs  after  douching  the  ear  for  from 
one-half  to  one  minute  and  usually  lasts  for  from  thirty 
to  sLxty  seconds.  If  douching  is  persisted  in  after  the 
first  appearance  of  nystagmus  the  reaction  is  often 
attended  by  nausea,  vomiting,  vertigo  and  disturbance 
of  equilibrium.  An  absence  of  the  caloric  reaction 
usually  means  a  non-functionating  labvTinth,  but 
anything  that  prevents  chilling  of  the  endolymph 
may  prevent  or  delay  the  reaction,  such  as  stenosis 
of  the  external  auditory  canal,  granulations  in  the 
canal  or  cholesteatoma. 

A  normal  reaction  means  a  functionating  labjTinth 
on  that  side. 
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The  Rotation  Test  This  test  depends  on  the  fact 
that  if  an  individual  be  rotated  on  the  vertical  axis  of 
his  body  he  will  exhibit  certain  reflex  movements  of 
the  eyes  (nystagmus),  which  are  due  to  certain  endo- 
lymph  movements  set  up  in  the  semicircular  canals.  In 
practice  this  is  done  by  rotating  the  patient  in  a  specially 
designed  revolving  chair  (Jones  chair)  (Fig.  199).  He 
is  rotated  with  the  eyes  closed  ten  times  in  twenty 

Fig.  193. 


Diagrammatic  croes-flection  of  vestibules  and  horisontal  seniicirciilar  canals. 
Straight  arrow  represents  direction  of  rotation;  wavy  arrow  represents 
direction  of  nystagmus  after  rotation.  Arrow  in  semicircular  canal  in- 
dicates direction  of  endoljrmph  current.  The  left  canal  is  seen  to  receive  the 
greatest  stimulation  because  in  this  the  cndolymph  is  flowing  toward  the 
ampulla.  The  right  canal  receives  but  little  stimulation  because  in  it  the  endo- 
lymph  is  flowing  away  from  the  ampulla.     (Modified  after  Draun  and  Friesner.) 


seconds,  then  told  to  open  his  eyes,  and  the  duration  of 

the  nystagmus  is  noted.    The  normal  duration  is  alx)ut 

twenty-six  seconds.     Certain  facts  about  the  rotation 

test  should  be  remembered  by  the  student.     (1)  The 

labyrinths  of  both  sides  are  stimulated  simultaneously. 

(2)  Only  such  canals  as  lie  in  the  horizontal  plane  at 

the   time    of   the    rotation    are    stimulated.     (8)    To 

stimulate  the  horizontal  canals  alone  the  head  should 
32 
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be  inclined  fon\-ard  30  degrees.  This  is  the  usual  test 
employed.  (4)  To  test  the  vertical  canals,  the  head 
during  rotation  should  be  inclined  either  60  degrees 
backward  or  120  degrees  forward.  This  position  will 
place  the  horizontal  canal  in  the  vertical  plane  where 
it  is  not  afTected  by  rotation. 

Let  us  assume  that  a  patient  is  seated  in  the  rotation 
chair  with  head  inclined  30  degrees  forward  and  rotated 

Fi(i.  194. 


The  right  labyrinth  is  stren  to  benon-functionatiniz.  On  rotation  to  the  risht 
the  loft  intact  labyrinth  received  the  Kreatcst  stimulation,  because  the  endo- 
lymph  current  is  flowinK  toward  the  ampulla,  consequently  nystasmus  is  about 
of  normal  duration.  The  non-functionating  labyrinth  (right)  receives  little 
if  any  stimulation  (eudolymph  flowing  away  from  the  ampulla). 


ten  times  to  the  right  in  twenty  seconds.  During  thcL 
first  f(»w  turns,  owing  to  the  inertia  of  the  endol^mph, 
an  endolymph  current  will  be  set  up  to  the  left.  This 
will  cause  a  nystagmus  to  the  right.  As  the  rotation 
continues  the  inertia  of  the  endol}Tnph  is  overcome 
and  an  endolymph  current  is  set  up  to  the  right. 
When  the  rotation  is  stopped,  the  momentum  of  the 
endolymph  causes  its  movement  still  to  the  right, 
setting  up  a  nystagvms  now  to  the  left.    This  is  called 
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the  nystagmus  after  rotation  or  the  after-nystagmus. 
The  nystagmus  set  up  during  rotation  is  hard  to 
observe  and  for  practical  purposes  may  be  disregarded. 
It  is  the  after-nystagvms  that  is  important.  As  the 
endolymph  in  both  horizontal  canals  has  the  same 
direction,  stimuli  from  one  canal  will  reinforce  the 
other.  The  patient  may  be  then  rotated  to  the  left 
ten  times  and  an  after-nystagmus  to  the  right  will  be 

Fig.  195. 


Right  labyrinth  non-functionating.  Rotation  to  the  left.  The  right  laby- 
rinth now  reccivod  the  greatest  Htiniulation  beoaxisc  the  endolymph  flows 
toward  the  ampulla.  Thia  stimulation  in  ineffective,  however,  as  the  labyrinth 
is  non-functionating.  The  nystagmus  is  of  short  duration  as  it  is  caused  by 
the  left  labyrinth  alone,  which  receives  but  little  stimulation  (endolymph 
flowing  away  from  the  ampulla). 

ft  set  up.  The  rotation  test  is  used  to  compare  the  two 
labyrinths.  We  can  do  this  because  of  the  fact  that  in 
the  external  canals  stimulation  caused  by  the  endo- 
IjTnph  flowing  toward  the  ampullie  is  greater  than 
that  caused  by  the  endolymph  flo\\ing  away  from 
the  ampullae,  and  in  the  vertical  canals  stimulation  is 
greater  when  the  current  is  away  from  the  ampullar. 
Let  us  suppose  that  the  right  labyrinth  is  non- 
functionating. 
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Rotation  to  the  right  causes  nystagmus  to  the  left 
of  about  normal  duration  because  the  functionating 
labyrinth,  the  left,  is  stimulated  the  greatest  (Fig.  194). 
Rotation  to  the  left  (Fig.  195)  causes  a  nystagmus  to  the 
right  of  very  short  duration  (sometimes  it  is  entirely  ab- 
sent), because  the  non-functionating  lab>Tinth  receives 
the  greatest  stimulation  and  the  left  lab^Tinth  compara- 
tively little.  Therefore  it  is  seen  that  rotation  to  the 
right  causes  nystagmus  to  the  left  and  rotation  to 
the  left  causes  nystagmus  to  the  right.  The  labjTinth 
on  the  side  opposite  to  the  direction  of  the  rotation 
receives  the  greater  stimulation. 

A  marked  difference  in  the  duration  of  the  after- 
nystagmus  upon  rotation  to  the  right  and  to  the  left 
indicates  that  the  lab\Tinth  is  non-functionating.  This 
difference  must  be  more  than  double  to  b€  of  diagnostic 
value.  In  the  presence  of  spontaneous  nystagmus 
the  interpretation  of  the  rotation  test  becomes  very 
complicated.  With  the  head  inclined  120  degrees 
for\s'ard  or  GO  degrees  backward,  the  vertical  canals 
are  throwTi  into  the  horizontal  plane  and  may  be  tested. 
On  account  of  their  position  to  each  other  it  is  impos- 
sible to  test  the  right  anterior  vertical  and  the  left 
anterior  vertical  at  the  same  time,  but  by  inclining 
the  head  forward  120  degrees  and  then  rotating  it  to 
the  right  45  degrees  the  right  anterior  vertical  canal 
and  the  left  posterior  vertical  may  be  placed  in  the  same 
horizontal  plane  and  thus  tested  together.  Vice  verm, 
inclining  the  head  forward  120  degrees  and  rotating 
the  head  to  the  left  45  degrees  will  bring  the  left 
anterior  vertical  and  the  right  posterior  vertical  canal 
into  the  same  horizontal  plane. 
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With  the  head  60  degrees  backward,  rotation  to  the 
right  sets  up  a  rotatory  after-nystagmus  to  the  right 
and,  vice  versa,  rotation  to  the  left  sets  up  a  rotatory 
after-nystagmus  to  the  left. 

With  the  head  inclined  fons^ard  rotation  to  the 
right  sets  up  nystagmus  to  the  left,  and  rotation  to 
the  left  sets  up  a  nystagmus  to  the  right. 

The  Fistula  Test.  This  test  produces  a  nystagmus  by  a 
rarefaction  or  a  condensation  of  air  in  the  external 
auditor^^  canal.  It  may  be  performed  with  a  Politzer 
bag  and  a  nose-piece  or  a  Siegle's  otoscope.  Instead 
of  nystagmus,  slow  movement  of  the  eye  only  may  be 
present. 

A  fistula  test  can  only  be  positive  when  there  is  an 
active  labyrinth.  When  present  it  denotes  a  defect  in 
the  bony  labyrinthine  capsule  and  that  the  lab>Tinth 
is  active.  A  negative  fistula  test  does  not  exclude  a 
fistula.  The  careless  and  undue  use  of  the  fistula  test 
may  convert  a  perilabyrinthitis  into  a  diffuse  condition, 
and  it  should  therefore  be  used  with  extreme  caution. 

Etiology. — Suppuration  of  the  labyrinth  is  gener- 
ally due  to  extension  of  the  disease  from  the  middle 
ear  through  its  inner  wall,  either  through  the  fora- 
men ovale  or  rotundum,  the  promontory,  or  the 
external  semicircular  canal.  The  infection  may,  how- 
ever, travel  from  an  extradural  abscess,  from  infec- 
tion about  the  base  of  the  brain,  which  can  be  trans- 
mitted along  the  perivascular  sheath  of  the  internal 
auditory  artery  and  the  perineural  sheaths  of  the 
facial  and  internal  auditory  nerves.  The  infection  may 
be  carried  through  the  aqueductus  cochleie  from  the  sub- 
arachnoid spaces.    Labyrinthine  suppuration  is  almost 
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always  due  to  chronic  purulent  otitis  media,  rarely  to  the 
acute  variety.  It  is  often  due  to  tuberculosis  or  the 
presence  of  a  cholesteatoma  in  the  tympanum.  Other 
causes  are  fracture  of  the  base  of  the  skull,  paracentesis 
of  the  membrana  timpani,  clumsy  and  unskilful  opera- 
tions on  the  middle  ear,  especially  the  performance  of  the 
radical  mastoid  operation,  when,  by  too  thorough  ciu^t- 
ting,  it  is  possible  to  carry  the  infection  through  the  inner 
wall  of  the  tympanic  cavity.  Cerebro-spinal  meningitis 
is  also  a  cause  of  lab>Tinthitis,  as  well  as  scarlatinal  otitis 
media. 

Pathology. — ^There  may  be  increase  of  fluid  in  the 
endolymphatic  as  well  as  in  the  perilymphatic  spaces. 
There  may  be  proliferation  or  destruction  of  bone,  the 
latter  occurring  by  necrosis  or  rarefying  osteitis.  If 
recovery  does  not  take  place,  meningitis  follows,  the 
infection  being  carried  to  the  meninges  by  means  of 
the  internal  auditory  meatus,  the  aqueductus  cochleae 
or  aqueductus  vestibuli.  According  to  Gorke  osteitis 
of  the  capsule  is  a  sequel  of  necrosis,  and  meningitis 
may  result  from  any  portion  of  the  petrous  bone. 

Suppuration  of  the  labyrinth  may  be  acute  or  chronic, 
and  in  either  form  tlie  inflammation  may  be  diff'used  or 
circumscribed.  The  inflammation  is  more  likely  to  be 
circumscribed  if  the  infection  has  invaded  the  external 
semicircular  canal  from  the  middle  ear,  while  it  is  apt  to 
be  diffused  if  the  orgimisms  gain  entrance  to  the  vestibule 
through  the  foramen  ovale  or  rotundum.  There  may  be 
a  paralabyrinthitis,  a  perilabyrinthitis,  or  an  endolabyrin- 
thitis.  At  first  the  membranous  labvrinth  becomes 
opaque  and  deeply  congested,  and  the  inflammation  ex- 
tends to  the  endosteum  and  the  bone  itself.     The  lining 


INTRACRANIAL  COMPLICATIONS.  503 

epithelium  undergoes  degeneration,  and  l>Tnphoc\i:es 
and  leucocytes  are  found  in  the  perilymph  and  endo- 
lymph.  If  the  pus  cannot  escape,  necrosis  is  likely  to 
follow,  and  large  sequestra  are  removed  frequently  from 
a  localized  suppuration. 

Symptoms. — Labyrinthitis  following  middle-ear  sup- 
puration may  be  classified  clinically  as  follows: 

1.  Acute  diffuse  labyrinthitis.^ 

2.  Chronic  diffuse  labyrinthitis. 

3.  Paralabyrinthitis:  (a)  with  fistula,  (t)  without 

demonstrable  fistula. 

1.  Acute  diffuse  labyrinthitis  follows  either  an  acute 
or  a  chronic  middle-ear  suppuration,  usually  a  chronic 
condition.  Its  onset  is  sudden  and  is  characterized 
by  severe  vertigo  with  nausea  and  vomiting,  nystagmus 
and  disturbances  of  equilibrium. 

The  nystagmus  is  usually  rotatory  and  at  the  onset 
is  directed  toward  the  diseased  side.  In  a  few  hours, 
however,  when  the  function  of  the  end-organ  is 
destroyed,  the  direction  of  the  nystagmus  changes  and 
is  toward  the  sound  side.  Nystagmus  toward  the  dis- 
eased side  is  of  such  short  duration  that  it  is  rarely 
observed  by  the  physician.  This  nystagmus  is  seen  in 
all  positions  of  the  eyeball  and  is  accentuated  when  the 
patient  looks  in  the  direction  of  the  quick  component. 
It  is  less  when  the  patient  looks  in  the  direc^tion  of  the 
slow  component.  The  more  rapid  the  invasion  of  the 
labyrinth,  the  more  severe  are  the  symptoms.  The 
patient  usually  lies  on  his  sound  side,  for  in  this  posi- 
tion the  vertigo  is  less.  The  vertigo  is  intense  and  at 
the  height  of  the  attack  any  slight  movement  of  the 

1  Ray,  Annals  of  Otology,  vt>l.  xzri.  No.  1. 
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head  may  tmng  on  severe  attacks  of  nausea  and 
vomiting. 

The  patient  is  unable  to  walk,  but  if  placed  on  his 
feet  will  show  a  tendency  to  fall  in  the  slow  component 
of  his  nystagmus. 

At  the  onset  of  the  attack  the  deafness  is  of  middle- 
ear  character,  i,  e,,  the  patient  is  deaf  for  low  notes, 
hears  high  notes,  has  increased  bone  conduction,  n^a- 
tive  Ilinne,  and  Weber  to  the  diseased  side.  Soon 
destruction  of  the  cochlea  changes  this  and  the  patient 
is  seen  to  be  totally  deaf  when  the  noise  apparatus  is 
used. 

During  an  acute  attack  the  patient  should  never  be 
subjected  to  the  caloric  or  rotation  tests.  In  a  few 
days  the  acute  svTnptoms  subside. 

If  the  attack  has  been  serous  in  character,  recovery 
may  take  plac*e  without,  at  any  time,  complete  loss 
of  hearing  and  without  the  phenomena  which  may  be 
attributed  to  complete  destruction  of  the  end-organ, 
i.  e.  (nystagmus  of  the  sound  side,  etc.).  With  sub- 
sidence of  the  inflammation,  the  ear  may  revert  more 
or  less  to  its  previous  condition  (with  more  or  less 
hearing  and  a  functionating  vestibular  apparatus).  At 
the  onset  serous  and  purulent  conditions  cannot  be 
differentiated,  but  rapid  progress  and  early  destruction 
of  the  end-organ  indicate  a  purulent  condition.  Thus 
it  is  seen  the  necessity  for  frequent  hearing  tests  in 
acute  labvrinthitis. 

In  the  purulent  conditions,  endocranial  complica- 
tions may  ensue  or  the  case  gradually  pass  into  a 
chronic  condition. 

2.  Chronic  Diffuse  Labyrinthitis, — ^This  condition  has 
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no  characteristic  symptoms.  There  is  no  spontaneous 
nystagmus,  no  vertigo  or  disturbances  of  equilib- 
rium. The  condition  is  discovered  during  a  routine 
examination  of  the  ear.  The  patient  is  totally  deaf 
on  the  diseased  side.  The  caloric  test  is  negative. 
If  the  case  is  of  long  duration  and  compensation  has 
been  established,  the  rotation  shows  equal  after-nys- 
tagmus after  rotation  in  both  directions.  If  the  case 
is  a  recent  one,  while  nystagmus  can  be  obtained  after 
rotation  to  right  and  to  left,  the  after-nystagmus 
toward  the  diseased  side  may  be  shorter  than  the 
nystagmus  toward  the  sound  side. 

3.  Parcdabyrinthitis  with  Fistula, — This  condition 
usually  follows  chronic  purulent  otitis  media,  especially 
the  cholesteatomatous  cases.  Cholesteatoma  causes 
an  erosion  of  some  parts  of  the  labyrinthine  capsule. 
The  process  is  a  slow  one,  "  and  permits  of  the  walling 
off  by  adhesions  at  the  point  of  exposure  of  the  peri- 
lymphatic space."  The  commonest  location  for  an 
erosion  is  in  the  external  semicircular  canal,  as  it  lies 
in  the  aditus.  The  next  most  common  site  is  near 
the  foramen  ovale,  and  the  least  common  is  on  the 
promontory. 

The  symptoms  are  not  continuous,  but  come  at 
intervals  and  are  due  to  irritation  of  the  exposed  laby- 
rinth, external  conditions  causing  changes  in  the  intra- 
labyrinthine  pressure.  They  consist  of  vertigo,  dis- 
turbances of  equilibrium  and  spontaneous  nystagmus. 
They  vary  only  in  intensity  and  frequency  from  those 
that  mark  the  onset  of  any  diffuse  inflammation  of  the 
labyrinth.  Hearing  tests  show  a  middle-ear  lesion. 
The  fistula  test  is  positive.    Rae  says  "  Should  we  on 
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compression  obtain  some  coarse  nystagmic  movements, 
or  a  conjugate  movement  of  the  eyes  in  one  direction, 
and  should  we  obtain  on  aspiration  a  conjugate  devia- 
tion of  the  eyes  in  the  opposite  direction,  a  diagnosis 
of  labyrinthine  fistula  may  be  made/' 

The  caloric  reactions  are  easily  obtained  because  of 
the  exposure  of  the  lab>Tinth.  The  turning  test  shows 
a  normal  after-nystagmus  in  either  direction. 

4.  Paralubynnthitis  mthout  Fistula. — In  these  cases 
the  symptoms  are  as  those  described  above,  but  the 
fistula  test  is  negative. 

Treatment. — ^The  treatment  of  labyrinthitis  may  be 
divided  into  medical  and  surgical. 

1.  Medical  treatment  consists  in  absolute  rest  in 
bed,  free  catharsis,  soft  diet  and  sedatives  if  necessary. 

2.  The  surgical  treatment  consists  in  the  opening  of 
the  vestibule,  cochlea,  and  semicircular  canals  with  or 
without  exposure,  and  opening  of  the  dura'  of  the 
posterior  and  middle  cranial  fossse. 

It  must  be  remembered  that  treatment  at  the  present 
time  can  do  nothing  toward  the  prevention  of  loss  of 
function  (hearing  etc.),  but  it  simply  is  to  prevent 
intracranial  complications.  Labyrinthitis  per  se  is 
never  fatal,  and  it  is  only  when  the  disease  spreads 
toward  the  meninges  that  it  becomes  dangerous. 
Formerly  aural  surgeons,  especially  those  of  the 
Vienna  school,  were  much  more  radical  in  operating 
upon  the  labyrinth,  but  now  it  is  realized  that  an 
operation  upon  a  diseased  lab\Tinth  is  in  itself  a  some- 
what dangerous  procedure,  because  the  surgeon,  by 
his  operative  trauma,  may  break  down  the  barrier 
that  separates  the  infection  from  the  meninges  and 


INTRACRANIAL  COMPLICATIONS.  507 

cause  a  spread  of  the  process  to  these  structures  and 
accomplish  exactly  the  dangers  the  operation  was 
intended  to  avoid. 

In  acute  diffuse  labjrinthitis  no  operation  is  per- 
formed unless  meningeal  involvement  seems  imminent 
or  is  present. 

Temperature  over  100°  (if  not  explained  by  the  causal 
condition),  headache,  photophobia,  exaggerated  reflexes 
and  a  positive  Kernig,  together  with  characteristic 
changes  in  the  cerebrospinal  fluid,  are  indications  of 
meningitis. 

There  are  certain  cases  of  acute  labjTinthitis  in  which 
an  antecedent  condition  (such  as  an  acute  mastoid) 
demands  operation.  In  these  cases  the  labyrinth  is 
not  opened  at  the  time  of  the  mastoid  operation  unless 
changes  in  the  spinal  fluid,  taken  and  examined  at  that 
time,  show  beginning  meningeal   involvement. 

In  chronic  diffuse  labyrinthitis  accompanying  a 
chronic  suppurating  ear,  no  radical  operation  should 
be  performed  unless  the  surgeon  is  prepared  to  open 
the  labvrinth  at  the  same  time,  in  case  a  definite 
fistula  is  found  leading  into  the  labyrinth.  In  cases  of 
very  long  standing,  where  compensation  is  apparently 
established  and  where  no  fistula  is  found,  it  is  deemed 
safe  by  some  not  to  open  the  labjTinth. 

In  cases  of  beginning  or  suspected  meningitis  an 
operation  of  the  Neumann  t^'pe  is  indicated,  together 
with  opening  of  the  dura  in  the  region  of  the  internal 
auditory  meatus  and  middle  fossa. 

In  the  chronic  cases,  without  meningeal  involvement, 
an  operation  of  the  Ilinsberg  t>'pe  is  indicated,  i,  e,, 
opening  the  vestibule,  semicircular  canals  and  cochlea 
without  exposure  of  the  dura. 
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In  paralabyrinthitis  a  radical  operation  only  is 
indicated,  the  fistula  is  not  curetted,  and  its  lumen 
is  left  undisturbed  as  much  as  possible. 

In  the  acute  cases  operate  only  for  impending 
meningitis.  In  the  chronic  cases  open  the  labyrinth 
only  where  there  is  reason  to  believe  it  contains  a 
suppurating  focus. 

In  paralabyrinthitis  do  only  a  radical  operation, 
leaving  the  fistula  undisturbed. 

OPERATIONS  UPON  THE  LABYRINTH. 

1.  The  Hinsberg  Operation. — The  vestibule  is  opened 
at  its  outer  wall,  above  and  below  the  facial  canal. 
The  canals  are  left  untouched  except  that  portion  of  the 
external  canal  which  must  be  removed  in  order  to  reach 
the  vestibule.  The  bridge  between  the  foramen  ovale 
and  foramen  rotundum  is  removed,  and  the  cochlea 
drained  by  removing  the  promontory. 

2.  The  Neumann  Operation. — ^This  operation  necessi- 
tates exposure  of  the  cerebellar  dura.  The  bone  over 
Trautmann*s  triangle  is  first  removed:  this  is  the  space 
bounded  by  the  cerebral  dura  above,  the  petrous 
pyramid  in  front,  and  the  sinus  behind.  When  this  is 
removed  the  dura  is  separated  carefully  from  the 
posterior  surface  of  the  petrous  pyramid.  The  petrous 
pjTamid  is  then  removed  until  the  posterior  canal  is 
opened.  Two  small  openings  are  then  seen.  With 
further  removal  of  the  pjTamid  a  third  opening  appears, 
viz.,  the  posterior  end  of  the  external  semicircular 
canal.  This  opening  leads  directly  into  the  vestibule 
which  may  then  be  widely  opened.    The  bone  to  the 
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inner  side  of  the  openinn  into  the  ^■estibule  is  rei 
until  the  internal  auditory  meatus  ia  exposed. 
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brid^jc  tn'twwn  the  oval  and  round  windows  is  removed 
iid  the  coelilea  drained  by  removing  the  promontory. 
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ovale  and  rotimdum;  T,  cerebellar  dura^ 
opened  vMtibule  (below  Ihia  is  seen  (he  dura  of  the  internal 
(Drawn  (rom  an  oriiiiial  disBBcticwi  b)- T.  L,  Sauudere,  M  .D.) 
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The  mastoid  wound  should  be  drained  posteriorly  until 
the  bone  is  well  covered  with  granulations. 

Vu:.   I'lS. 

1 

UluBfration  idiowinB  an  openninn  ol  the  HiniberK  t>T)e     The  veslibure  bu 
been  i:ip''ni-d  above  and  below  Ihe  (arinl  niniil.    The  cnehlea  hu  hrrn  eiproed 

tube.    (FromanotHeiDBldiH»ctionbyT-L.  Siundeni,  M.D.) 

J 
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NEUBOOTOLOGT. 

The  Bardny  tests  are  of  great  value  in  the  diagnosis 
of  lesions  in  the  brain-stem  (medulla  and  pons),  cere- 
bellum and  cerebrum.  We  are  indebted  to  Randall, 
Jones  and  Fisher,^  of  the  University  of  Pennsylvania, 
for  improvements  in  the  technic  of  the  tests,  which 
have  greatly  increased  their  efficiency  as  diagnostic 
aids. 

"An  intelligent  interpretation  of  the  phenomena 
obtained  by  such  tests  (caloric  turning,  past-pointing) 
can  give  the  examiner  an  insight  into  the  condition  of 
various  brain  paths  and  brain  centres  in  relation  with 
the  internal  ear.  Thus  when  a  kno^Ti  stimulus  is 
applied  to  the  labjTinth,  any  response  obtained  there- 
from, be  it  nystagmus  or  vertigo,  indicates  not  only  a 
functionating  and  a  reacting  labyrinth,  but  also  intact 
pathways  from  the  labyrinth  to  the  brain  centres 
responsible  for  these  reactions.  Conversely,  the  non- 
appearance of  any  of  the  normal  responses  to  stimula- 
tion indicates  an  interruption  at  some  point  along  the 
particular  pathway  that  fails  to  produce  the  particular 
response." 

These  writers  have  shown  that  the  fibres  from  the 
horizontal  semicircular  canal  have  an  entirely  separate 
course  in  the  brain-stem  from  those  of  the  vertical 
canals,  and  while  they  all  go  to  the  cerebellum,  those 
from  the  horizontal  canal  reach  it  by  way  of  the  in- 
ferior cerebellar  peduncle,  while  those  from  the  vertical 
canals  go  by  way  of  the  middle  cerebellar  peduncle. 

*  The  author  has  drawn  freely  from  the  article  of  Jones  and  Fisher,  Annals  of 
Otology,  vol.  xxvi.  No.  1. 
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They  are  also  convinced  that  nystagmus  and  vertigo 
are  distinct  and  separate  phenomena  and  that  past- 
pointing  is  a  cerebral  phenomenon  exclusively,  and 
depends  on  the  vertigo  induced  by  the  ear  stimulation. 

While  one  cannot  consider  in  this  book  the  diagnosis 
of  brain  conditions  other  than  those  directly  caused 
by  suppurative  conditions  of  the  ear,  on  account  of 
the  growing  importance  of  the  subject  and  because  of 
the  value  of  the  tests  themselves  in  the  physical 
examination  of  candidates  for  military  aviation  service, 
it  seems  advisable  to  give  the  technic  of  the  examination 
in  full. 

A  complete  record  of  the  patient  is  essential  and  the 
following  chart  adopted  from  Jones  is  used: 

Name Date  

Address    Aob    

Referred  bt 

Diagnosis 

SUMMART  


Complains  of    

History 

Dissiness 

Staggering 

Deafness   

Tinnitus 

Nose   

Throat 

A.  D 

Ears    

A.  S 

Fistula 

Hearing  Tests 

A  A  e«  Ao  Bo  n  Gait.  Pol« 

As  Bo  B 

33 
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TESTS  OF  THE  VESTIBULAR  APPARATUS. 

Spontaneous. 


NTBTAOMUB. 

Looking  to  right 
Looking  to  loft 


To  right 
Amp. 
Duration  sec. 


To  left 
Amp. 
Duration  sec. 


Shoulder  from  above 
"    below 
"    side 
Nystagmus 
.Vertigo 
Past-pointing 
Falling 

Romberg 

Turning  head  to  right 

Turning  head  to  left 

Attempt  to  overthrow 

Goniometer 

Turning. 

1  To  right 

[Shoulder  from  above 

Nystagmus 
Vertigo 
Past'pointing 
Falling 


To  left 

Shoulder  from  above 


Nystagmus 
Vertigo 
Past-pointing 
Falling 


Douche  right 
Amp. 
After  min.  sec. 


Douche  left 
Amp. 
After  min.  sec. 


POINTINa. 

Right.  Left. 


to 


to 


to 


to 


to 


to 


to 


to 


Caloric. 

Douche  right 
Shoulder  from  above 

Nystagmus 
Vertigo 
Past-pointing 
Falling 

Douche  left 
Shoulder  from  above 

Nystagmus 
Vertigo 
Past-pointing 
Falling 

Spontaneous  Njrstagmus. — ^WTien  the  surgeon  observes 
this  s\Tnptom  the  patient  is  directed  to  look  ahead  at 
some  distant  point  (convergence  may  limit  or  eflFace 
nystagmus).  Any  spontaneous  nystagmus  when  the 
patient  looks  straight  ahead  is  pathologic.  A  certain 
amount  of  nystagmus  may  be  present  when  the  patient 
looks  to  the  extreme  right  or  left.  It  is  only  pathologic 
when  it  is  of  considerable  amplitude  or  when  there  is  a 
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sharp  diflFerence  between  nystagmus  on  looking  to  the 
right  and  to  the  left.  To  observe  vertical  nystagmus 
the  eyelids  are  held  ^ide  apart,  and  the  patient  is  told 
to  look  directly  upward  and  then  downward.  Spon- 
taneous vertical  nystagmus  is  of  intracranial  origin 
and  is  pathognomonic  of  involvement  of  the  brain  stem. 
Spontaneous  Vertigo. — ^The  patient  is  asked  if  he  has 
any  sensation  of  turning?    Is  it  systematized?  i.  e.: 

1.  Does  the  patient  feel  that  he  is  going  in  a  certain 
direction,  or 

2.  Are  his  surroundings  moving  around  him  in  a 
certain  direction,  but  he  is  standing  still,  or 

3.  Is  he  moving  in  one  direction  and  his  surroundings 
in  another? 

Spontaneous  Pointing. — The  patient  sits  in  the  chair 
and  is  told  to  put  his  arm  forward  and  point  with  his 
forefinger.  The  examiner  holds  out  his  own  forefinger 
and  allows  that  of  the  patient  to  come  in  contact  ^ith 
his.  The  examiner  steadies  his  arm  against  his  own 
body  and  further  steadies  his  outstretched  forefinger 
by  means  of  the  other  hand.  The  patient's  forefinger 
is  allowed  to  come  in  contact  with  the  examiner's 
finger,  after  which  the  patient  raises  his  arm  without 
bending  the  elbow,  to  the  perpendicular  position,  and 
immediately  brings  it  back  to  touch  the  examiner's 
finger.  He  is  then  directed  to  repeat  this  with  his 
eyes  closed.  A  normal  patient  should  be  able  to  do 
this.  Should  he  deviate  in  past-pointing  to  the  right 
or  left,  the  distance  is  recorded  in  inches.  Repeat  the 
test  several  times  to  be  sure  that  it  is  not  the  result  of 
inattention.  Care  must  be  taken  not  to  allow  the 
patient  to  make  a  conscious  correction  of  this  condi- 
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tion.  Usually  this  testing  of  the  shoulder-joint  is 
suflScient. 

Spontaneous  Falling. — The  Romberg  Test. — ^The  patient 
is  told  to  stand  with  heels  and  toes  together  and  eyes 
closed.  His  attitude  is  noted.  While  in  this  position 
the  patient's  head  is  quickly  turned  to  the  right  and 
the  eflFect  on  his  attitude  or  on  his  tendency  to  fall  is, 
if  present,  noted.  In  a  like  manner  the  head  is  turned 
to  the  left. 

In  intracranial  lesions  patients  always  fall  in  the 
same  direction. 

In  labyrinthine  lesions  falling  is  influenced  by  the 
direction  of  the  head. 

The  Attempt  to  Overthrow. — ^The  patient  stands  as 
before  and  the  examiner  grasps  the  patient  at  both 
shoulders  and  attempts  to  overthrow  him  either  to  the 
right  or  left,  or  forward  or  backw^ard,  instructing  the 
patient  to  resist  by  a  balancing  movement  at  the  hips. 
When  the  shoulders  of  the  patient  are  moved  toward 
the  right,  the  pelvis  should  sway  toward  the  left.  On 
pushing  the  patient  backward,  the  pelvis  should  move 
forward,  etc.  A  normal  individual  balances  perfectly 
and  can  lean  in  any  of  the  former  directions,  consider- 
ably before  falling. 

In  a  patient  with  an  affection  of  the  vermis  of 
the  cerebellum,  the  pelvis  fails  to  compensate  and  the 
patient  falls  at  the  slightest  touch. 

Turning  Tests. — A  chair  with  a  good  head-rest  and 
stop-pedal  must  be  used  (Fig.  199).  The  surgeon 
tests  for  nystagmus,  then  for  vertigo  and  then  for 
past-pointing.  The  horizontal  canals  are  tested  and 
the  head  must  be  tilted  30  degrees  forward  and  held 
there  by  the  head-rest. 


after-turning  nystagmus  is  noted,  its  direction,  character 
and  duration.  The  duration  is  beat  taken  with  a  stop- 
watch from  the  time  the  c-hair  stops  to  the  last  nys- 
tagmus twitch.  The  amplitude  is  noted,  large,  small, 
iair  or  barely  a  twitch.    Duration  of  normal  nystagmus 
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thus  noted  should  be  about  twenty-six  seconds.  In  a 
similar  manner  the  patient  is  turned  to  the  left.  Greatly 
shortened  after-nystagmus  denotes  either  an  affection 
of  the  labyrinth  or  if  that  is  normal,  a  defective  vestib- 
ulo-oculo-motor  tract. 

Vertigo  after  Turning. — It  may  be  tested  quantita- 
tively. The  plane  of  the  induced  vertigo  is  always  in 
the  plane  of  the  canal  stimulated  and  in  a  direction 
opposite  to  the  endolymph  movement.  With  the 
patient  seated  as  before,  with  eyes  closed  (to  test  the 
horizontal  canals)  he  is  turned  to  the  right  at  a  uniform 
rate  of  speed,  ten  turns  in  ten  seconds,  and  is  asked  to 
keep  telling  the  examiner  in  what  direction  he  is  being 
turned.  Thus  he  keeps  saying  "to  the  right,"  "to  the 
right."  When  the  chair  is  stopped  he  will  say  "I  am 
going  to  the  left."  The  time  is  noted  from  when  the 
chair  is  stopped  until  the  patient  says  "  I  am  standing 
still."  Normally  it  is  twenty-four  seconds.  The  test 
is  repeated  by  turning  to  the  left.  As  the  past-pointing 
depends  on  the  sense  of  vertigo,  the  quantitative 
vertigo  test  is  not  employed  since  the  presence  of  past- 
pointing  is  indicative  of  the  presence  of  vertigo. 

Pastr^oiniing  after  Turning. — ^The  patient's  head  is 
fixed  so  that  the  horizontal  canals  only  are  tested  and 
the  chair  turned  at  double  the  rate  of  speed  as  for 
nystagmus,  that  is,  ten  turns  in  ten  seconds.  The 
patient  is  carefully  instructed  as  to  what  is  expected  of 
him  and  is  told  to  keep  his  eyes  closed  during  the  entire 
test.  The  examiner  stands  in  front  of  the  patient  with 
the  pedal  near  his  right  foot.  As  the  chair  is  turned  for 
the  tenth  time  the  speed  of  the  chair  is  gradually 
slackened  and  the  stop  accomplished  without  jarring. 
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The  patient's  right  hand  is  quickly  grasped  and  after 
his  forefinger  touches  the  examiner's  finger,  the  examiner 
says  "up"  upon  which  the  patient  raises  his  arm  to  the 
perpendicular  and  immediately  tries  to  come  down  on 
the  examiner's  finger.  The  past-pointing  is  noted  in 
inches.  The  left  arm  is  immediately  tested  in  the  same 
way  and  then  the  right  arm  again  and  so  on  until  there 
is  no  longer  any  past-pointing.  The  patient  is  then 
similarly  tested  by  turning  to  the  left. 

Should  it  be  desired  to  test  the  vertical  canals  the 
patient  must  be  placed  either  120  degrees  forward  or 
60  degrees  backw'ard.  In  taking  the  past-pointing 
with  the  head  forward,  the  examiner  must  kneel  before 
the  patient.  In  a  normal  individual  turning  to  the 
right  always  causes  past-pointing  to  the  right,  turning 
to  the  left  past-pointing  to  the  left. 

In  a  normal  individual  tiu-ning  to  the  right  with  head 
inclined  30  degrees  or  120  degrees  forward  causes 
nystagmus  to  left.  With  head  60  degrees  backward 
it  causes  nystagmus  to  the  right.  Past-pointing  after 
turning  indicates  an  intact  labyrinth  and  an  intact 
vestlbulo-cerebello-cerebral  tract. 

Falling  after  Turning.  Falling  tests  are  seldom  neces- 
sary in  routine  examination.  Falling  after  turning 
results  only  when  the  patient  has  a  sensation  of  turning 
in  a  vertical  plane.  A  patient  with  head  30  degrees 
forward  has  no  falling  after  rotation,  because  he  feels 
he  is  revolving  in  a  plane  parallel  to  the  floor.  After 
turning  with  the  head  forward  or  backward,  if  the 
patient's  head  be  brought  to  the  upright  position,  the 
patient  feels  that  he  is  rotating  in  a  plane  at  right 
angles  to  the  floor  and  falls  to  the  right  or  left. 
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The  Cftloiic  Test.  Water  at  68°  F.  is  employed. 
The  time  from  the  onset  of  douching  to  the  onset  of 
the  nystagmus  is  noted.  The  douching  is  continued  for 
a  few  seconds  after  the  nystagmus  appears,  to  obtain 
the  maximum  reaction.  The  nystagmus  is  rotatory 
and  with  the  head  30  degrees  forward  the  vertical 
canals  only  are  tested. 

Fia.  200. 


RuUkt  recsptade  to  oatch 


(he  odorlc  twt. 


The  past-pointing  tests  are  now  carried  out.  Then 
the  patient's  head  is  quickly  inclined  backward  and 
the  horizontal  canal  may  be  tested. 

The  electric  current  is  now  but  little  employed  in 
the  testing  of  the  vestibular  apparatus. 

Ear  Teats  Required  by  the  United  States  Government 
for  Candidates  for  the  Aviation  Service.    In  examining 
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candidates  for  the  aviation  service,  the  "ear  tests"  are 
extremely  important.  By  them  only  can  we  deter- 
mine whether  the  candidate  possesses  a  perfect  balance 
mechanism.  The  aviator  must  be  in  fine  physical 
condition.  He  must  have  20/20  vision  and  40/40 
hearing. 

The  following  are  the  official  tests  required  by  the 
United  States  Aviation  Service  at  the  present  time: 

1.  The  nystagmus/  past-pointing,  and  falling  after 
turning  are  tested.  The  turning-chair  must  have  a 
head-rest  which  will  hold  the  head  30  degrees  forward, 
a  foot-rest  and  a  stop-pedal.  (The  American  Modifi- 
cation of  the  Bdrany  chair  is  officially  required.  While 
the  tests  could  be  made  by  using  other  types  of  turning- 
chair,  an  exact  quantitative  estimation  of  the  responses 
can  be  definitely  established  only  by  the  use  of  a 
standardized  chair.) 

(a)  Nystagmus.  First  of  all,  a  spontaneous  nys- 
tagmus must  be  looked  for.  It  is  noted  whether  there 
is  any  twitching  of  the  eyes  when  gazing  straight 
ahead,  or  looking  either  to  the  extreme  right,  the 
extreme  left,  up  or  down.  With  the  head  forward  30 
degrees,  the  candidate  is  turned  to  the  right,  eyes 
closed,  ten  turns  in  twenty  seconds.  The  instant  the 
chair  is  stopped,  the  stop-watch  is  clicked;  the  candi- 
date opens  his  eyes  and  looks  straight  ahead  at  some 
distant  point.  There  should  occur  a  horizontal  nys- 
tagmus to  the  left  of  twenty-six  seconds'  duration.  A 
variation  of  ten  seconds  is  allowable  (either  as  low  as 
sixteen  seconds,  or  as  high  as  thirty-six  seconds).    In  a 

>  Jones,  American  Medical  Aatodation,  vol.  Ixix,  No.  19. 
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similar  manner  the  candidate  is  turned  to  the  left  and 
the  nystagmus  noted. 

(6)  PaM-^pointing.  1.  The  candidate  closes  his  eyes, 
sitting  in  a  chair  facing  the  examiner,  touches  the 
examiner's  finger  held  in  front  of  him,  raises  his  arm 
to  the  perpendicular  position,  lowers  the  arm,  and 
attempts  to  find  the  examiner's  finger.  This  is  done 
first  with  the  right  and  then  with  the  left  arm.  The 
normal  person  is  always  able  to  find  the  finger. 

2.  The  pointing  test  is  repeated  after  turning  to  the 
right,  ten  turns  in  ten  seconds.  Dming  the  last  turn 
the  stop-pedal  is  released,  and  as  the  chair  comes  into 
position  it  becomes  locked.  The  right  arm  is  tested, 
then  the  left,  then  the  right,  then  the  left,  until  candi- 
date ceases  to  past-point.  The  absolutely  normal  will 
past-point  to  the  right  three  times  with  each  arm,  if 
needless  delay  is  avoided.  (However,  one  past-pointing 
to  the  right  of  each  arm  qualifies,  if  the  nystagmus  and 
falling  are  normal.) 

3.  The  past-pointing  is  repeated  after  tinning  to  the 
left.  (Similarly  one  past-pointing  of  each  arm  to  the 
left  qualifies,  if  the  nystagmus  and  falling  are  normal.) 

(c)  Falling,  The  candidate's  head  is  inclined  90 
degrees  forward.  He  is  tirnied  to  the  right  five  turns  in 
ten  seconds.  On  stopping,  the  candidate  quietly  sits 
up,  eyes  closed,  and  should  fall  to  the  right.  This  tests 
the  vertical  semicircular  canals.  He  is  turned  to  the  left, 
the  head  forward  90  degrees;  on  stopping,  he  again 
sits  up,  and  should  fall  to  the  left. 

The  majority  of  candidates  show  normal  responses. 
In  doubtful  cases,  the  caloric  test  is  made,  and  the 
reaction  noted.  If  a  candidate  is  found  deficient  in 
his  vestibular  mechanism,  he  is  rejected. 
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Septicaemia  and  pyaemia  are  complications  that  are 
liable  to  occur  in  connection  with  suppurative  otitis 
media  whenever  septic  material  is  absorbed,  whether  in 
disease  of  the  middle  ear,  antrum,  or  mastoid  cells,  or 
in  thrombosis  of  one  of  the  sinuses  or  of  the  internal 
jugular  vein.  In  cases  of  perforation  of  the  mastoid 
tip,  in  which  the  pus  makes  its  way  l)eneath  the  deep 
fascia,  unless  evacuated  at  once  there  is  great  danger 
that  absorption  will  take  place  and  give  rise  to  blood- 
poisoning.  If  septic  particles  are  carried  into  the  circu- 
lation from  a  disorgiuiized  clot,  infarctions  occur  in  the 
lungs  as  well  as  other  organs,  and  fatal  pyoemia  is  usu- 
ally the  result.  This  fact  demonstrates  the  inijwrtance 
of  always  removing  every  source  of  infection  whenever 
the  mastoid  antrum  or  cells  are  involved.  Some  writers, 
notably  Koerner,  believe  that  metastatic  pyemia  may 
develop  from  osteophlebitis  alone  without  involve- 
ment of  the  sinus.  On  the  other  hand,  Jansen  states 
that  in  sixty-three  cases  of  pya?mia  he  failed  only  four 
times  to  prove  the  presence  of  sinus  thromlK)sis.  He 
further  believes  that  in  all  cases  of  pyaemia  in  which  the 
sinus  appears  healthy,  particularly  when  following  an 
acute  otitis,  one  should  think  of  a  phlebitis  of  the  bulb. 
Some  authorities  advocate  the  internal  administration  of 
creosote  and  bichloride  of  mercury,  but  such  treatment 
is  usually  of  little  avail.  Pyaemia  is  not  always  fatal, 
for  in  a  case^  of  acute  purulent  otitis  media  following 
mastoid  disease  which  came  under  my  care,  not  only 
were  the  lungs  affecte<l,  but  colle<*tions  of  pus  were  also 
found  in  different  parts  of  the  body.    The  case  was  that 

>  Bacon:  Tram,  of  the  Am.  Otol.  Soc.,  1885,  vol.  iii,  part  iv. 
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of  a  man,  aged  twenty-three  years,  who  had  an  acute 
attack  of  earache  followed  by  a  profuse  discharge.  He 
developed  mastoid  disease,  but  disappeared  from  obser- 
vation for  several  days.  He  returned,  ana  complained 
of  nausea^  vertigo,  and  chilly  sensations.  The  mastoid 
cells  were  opened  immediately,  and  found  tilled  with 
pus.  He  subsequently  had  chills,  high  temperature 
with  sudden  remissions,  sweating,  and  became  much 
emaciated.  He  eventually  recovered.  The  case  was 
one  in  which  the  pus,  after  breaking  through  the  mas- 
toid tip  (Bezold  perforation),  burrowed  beneath  the  deep 
fascia  in  the  neck. 


CHAPTER  XIII. 

DISEASES  OF  THE   SOUND-PERCEIVING  APPARATUS. 

Diseases  of  the  sound-perceiving  apparatus  are 
classified  usuatly  as  primary  or  secondary  affections, 
the  former  being  met  with  much  less  frequently  than 
the  latter.  According  to  the  earlier  writers,  many  eases 
were  called  **  nerve  deafness "  which  should  have  been 
classified  as  affections  of  the  middle  ear,  but  in  the  light 
of  our  present  information  there  are  comparatively  few 
cases  of  primary  disease  of  the  internal  ear.  Affections 
of  the  internal  ear  may  develop  idiopathically  or  be  due 
to  severe  cold,  blows,  falls,  sunstroke,  or  to  malarial 
fever,  typhus  and  typhoid,  scarlatina,  syphilis,  measles, 
diphtheria,  influenza,  leucocythaemia,  Bright's  disease, 
diabetes,  mumps,  and  locomotor  ataxia.  Chemical 
changes  in  the  blood  of  patients  suffering  from  general 
diseases  produce  disturbances  in  the  auditory  centres  or 
in  the  exj>ansion  of  the  auditory  nerve  in  the  labyrinth. 
Secondary  changes  take  place  in  the  labyrinth  from 
inflammation  of  the  middle  ear,  but  it  should  not  be  for- 
gotten that  the  same  cause  may  proiluc*e  affections  of 
the  middle  ear  as  well  as  of  the  labvrinth  and  the  audi- 
tory  nerve,  or  that  the  sound-perceiving  and  the  sound- 
conducting  apparatus  may  simultaneously  be  involved. 
This  is  especially  the  case  in  those  insidious  forms  of 
adhesive  catarrh  which  lead  to  anchylosis  of  the  stai)es. 
In  cases  of  acute  inflammation  of  the  middle  ear,  owing 

(525) 


526  MANUAL  OF  OTOLOGY. 

to  the  anastomosis  between  the  vessels  of  the  tympanum 
and  labyrinth,  the  latter  may  become  congested,  and, 
as  a  result,  ecchymoses  and  serous  infiltration  of  the 
membranous  labyrinth  may  follow,  with  increase  of  the 
intralabyrinthine  pressure.  When  this  occurs,  the 
patient  may  complain  of  deafness,  giddiness,  vertigo, 
nausea,  vomiting,  tinnitus ;  and  the  ability  to  hear  the 
tuning-fork,  by  bone-conduction  may  be  impaired  or 
even  lost.  In  some  cases  there  is  hypersesthesia 
of  the  auditory  nerve.  In  diphtheritic  affections  the 
labyrinth  may  become  involved  from  the  entrance  of 
micro-organisms,  and  in  chronic  purulent  otitis  media 
followed  by  caries  and  necrosis  the  internal  ear  is  liable 
to  be  involved.  Pathogenic  micro-organisms,  the  strep- 
tococcus, the  staphylococcus,  and  the  diplococcus  of 
pneumonia,  or  other  germs  may  invade  the  labyrinth 
from  the  cranial  cavity  by  means  of  the  aquseductus 
vestibuli  and  aquaeductus  cocl^leae.  In  consequence  of 
such  invasion  there  is  liable  to  be  a  rapid  destruction 
of  the  connective  tissue,  or  there  may  be  a  new  growth 
of  connective  tissue  and  bloodvessels  leading  to  bone 
formation,  or  the  micro-organisms  may  cause  thrombo- 
arteritis  and  phlebitis.  The  auditory  nerve  is  affected 
more  frequently  by  general  disease  than  the  other  nerves 
of  special  sense;  and  certain  drugs,  such  as  quinine  and 
salicylic  acid,  as  well  as  the  excessive  use  of  tobacco,  may 
give  rise  to  subjective  noises,  and  to  deafness  if  used  in 
large  doses  or  continuously. 

In  certain  diseases  of  the  brain  and  spinal  cord,  espe- 
cially epidemic  cerebro-spinal  meningitis,  and  in  conse- 
quence of  cerebral  tumors,  disturbances  of  hearing  are 
due  to  pressure  on  the  internal  auditory  nerve  or  to  the 
extension  of  inflammatory   products   from   the   cranial 
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cavity  to  the  labyrinth  and  auditory  nerve  trunk.  It  is 
the  opinion  of  many  writers  that  in  cases  of  cerebro- 
spinal meningitis  the  poLson  enters  the  nose,  and  that  the 
ears  may  be  the  tract  through  which  the  microbe  travels 
to  the  brain.  According  to  G.  Royet,  the  pneumococ- 
cus  is  found  frequently  in  the  cephalo-rachidian  fluid 
and  less  frequently  the  meningococcus  of  Weichselbanm 
and  the  other  bacteria.  The  cerebro-spinal  fluid  is 
always  opalescent  at  first,  then  purulent  and  greenish. 
Increased  leucocytosis  is  w^ell-marked  with  an  increase 
also  of  the  |X)lynuclear  elements.  In  aff^ections  of 
the  brain  and  medulla  the  nuclei  and  roots  of 
the  auditory  nerve  may  be  involved,  and  as  a  result 
deafness  follows.  Disturbances  of  hearing  are  observed 
at  times  in  diseases  of  the  liver,  kidney,  uterus,  stomach, 
and  also  in  anaemia  and  mantsmus.  Other  causes  of 
internal-ear  disc»ase  are  aneurism  of  proximate  blood- 
vessels and  malignant  growths  beginning  in  the  temporal 
bone.  Fracture  at  the  base  of  the  skull  may  produce 
temporary  or  permanent  deafness,  with  or  without  hem- 
orrhage from  the  oar,  followed  by  a  serous  discharge. 
Artillerymen  and  lK>ilermakers  are  especially  liable  to 
nerve  deafness,  on  account  of  the  loud  sounds  to  which 
they  are  constatitly  exposed. 

Progressive  disease  affecting  the  auditory  nerve  trunk 
is  seldom  confined  permanently  to  one  ear,  for  sooner 
or  later  the  other  ear  is  likely  to  be  involved.  As  the 
root-fibres  of  the  auditorv  nerve  on  one  side  extend  into 
the  external  auditorv  nucleus  on  the  other,  degenerative 
processes  of  one  internal  auditory  nerve  may  attiick  the 
centre  and  stem  of  the  nerve  on  the  opposite  side. 

In  some  affections  of  the  internal  ear  the  deafness 
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comes  on  very  suddenly.  Es|)eeially  is  this  the  case  in 
eerebro-spinal  meningitis,  syphilis,  M^ni&re's  disease,  as 
well  as  in  cx^nsequenee  of  falls  and  blows.  In  addition 
to  giddiness,  deafness,  vomiting,  and  loss  of  hearing  by 
bone-conduction,  the  patient  often  complains  of  disturb- 
ances of  equilibration,  which  are  at  times  so  marked,  a^ 
in  Meniere's  disease,  that  the  patient  is  unable  to  stand 
without  support.  Beside  the  causes  already  mentioned, 
it  is  undoubtedly  a  fact  that  hereditary  influences  play 
an  important  role,  and  also  that  a  sudden  mental  dis- 
turbance, such  as  fright,  may  give  rise  to  an  afl^ection  of 
the  internal  ear  through  a  sudden  disturbance  of  the 
circulation  of  the  labyrinth. 

Children  are  more  frequently  the  subjects  of  disease 
of  the  internal  ear  than  adults,  for  the  reasons  probably 
(1)  that  they  are  more  prone  to  the  exanthematous  dis- 
eases and  eerebro-spinal  meningitis,  and  (2)  in  children 
the  communications  between  the  cranial  cavity  and  the 
middle  and  inner  ears,  and  also  between  the  tympanum 
and  labyrinth,  are  more  direct  than  in  adults,  so  that 
inflammatory  products  are  more  liable  to  be  carried 
from  the  cranial  cavity  and  the  middle  ear  to  the  laby- 
rinth. Very  young  children,  or  the  aged,  are  more 
frequently  the  subjects  of  labyrinthine  disease  than 
those  of  middle  age. 

In  diseases  of  the  auditory  nerve  the  hearing  is  not 
so  subject  to  marked  fluctuations  as  in  middle-ear  dis- 
ease. If  the  deafness  due  to  a  nerve  lesion  does  not 
become  more  marked,  it  is  likely  to  remain  alx>ut  the 
same  fn)m  day  to  day,  although  impaired  health,  bodily 
fatigue,  a!id  worry,  as  well  as  over-indulgence  in  the  use 
of  tobacco  and  alcohol,  tend  to  aggravate  the  disease. 

Prognosis.     The  prognosis  is,  as  a  rule,  unfavorable. 
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although  very  much  depends  on  the  causation,  the 
intensity,  and  the  duration  of  the  disease.  In  recent 
syphilitic  disease  much  can  be  accomplished  by  general 
constitutional  treatment  and  by  the  hyjKxlermic  injec- 
tion of  pilocarpine,  and  undoubtedly  in  many  cases  in 
which  there  is  serous  and  possibly  small-celled  infiltra- 
tion permanent  restoration  of  hearing  may  follow.  The 
administration  of  salvarsan  should  also  be  considered  in 
these  cases.  On  the  other  hand,  it  is  proved  by  clinical 
observation  that  deafness  often  remains  after  extensive 
eflFusion  of  blood  has  taken  place  in  the  labyrinth,  with 
the  invasion  of  the  various  cocci,  and  especially  where 
there  is  extensive  caries  or  necrosis  of  the  temporal  bone. 
In  order  to  make  a  differential  diagnosis  between  middle- 
ear  and  internal-ear  affections,  it  may  be  stated,  as  a 
general  rule,  that — 

1.  In  diseases  of  the  inner  ear,  low-toned  tuning- 
forks  are  heard  better  than  the  higher  ones  by  aerial 
conduction,  if  any  fork  is  heard  at  all ;  while  in  disease 
of  the  middle  ear,  if  the  nerve  is  not  affected,  the 
reverse  is  true — /.  e,,  the  higher  forks  are  heard  better. 

2.  In  disease  affecting  the  labyrinth  or  internal  audi- 
tory nerve,  the  bone-conduction  becomes  impaired  or 
lost,  as  shown  by  Rinnd's,  Weber's,  or  Schwabach's  test 
(see  chapter  on  Examination  of  the  Ear).  In  the  wise 
of  a  p(Tson  with  normal  hearing,  a  vibrating  tuning- 
fork  should  be  placed  on  the  mastoid  pn^cess,  and  the 
surgeon  should  be  notified  by  a  signal  from  the  pitient 
when  he  ceases  to  hear  the  sound.  If  the  fork  is  then 
held  close  to  the  meatus,  it  will  b(^  heanl  for  several 
seconds  longer.  In  middle-car  or  external-ear  diseases 
the  tuning-fork  will  be  heanl  much  longer  when  placed 
on  the  mastoid  than  when  held  close  to  the  meatus.  In 
a  case  of  deafness  in  which  the  labyrinth  is  involved, 

34 
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the  boiie-conduction  becomes  more  impaired  or  lost 
altogether.  Notes  of  a  low  pitch  are,  as  a  rule,  heard 
better  than  high  ones  by  air-conduction.  In  consequence, 
the  watch  is  not  heard  as  well  as  the  voice. 

Other  important  instruments  for  testing  the  hearing 
are  the  acoumeter,  the  Galton  whistle,  and  Konig's  rods. 
When  the  acoumeter  is  not  heard  by  bone-conduction, 
there  is  a  reasonable  certainty  that  the  internal  ear 
is  affected.  It  should  not  be  forgotten,  however,  that 
frequently  diminished  bone-conduction  is  obser\'ed  in 
cases  of  adhesive  catarrh  of  the  middle  ear  as  a  result 
of  secondary  implication  of  the  internal  ear  or  of  intra- 
labyrinthine  pressure,  and  to  physiological  conditions  in 
persons  over  sixty  years  of  age. 

If  a  patient  presents  himself  suffering  from  deafness 
of  recent  origin,  and  if  an  examination  shows  that  the 
drumhead  is  normal  and  the  Eustachian  tube  pervious, 
it  is  probable  that  the  case  is  one  of  disease  of  the 
auditory  nerve.  It  is  often  difficult  for  the  surgeon  to 
differentiate  between  a  middle-ear  affection,  in  which 
there  are  symptoms  of  vertigo,  dizziness,  and  tinnitus, 
and  an  affection  of  the  brain  itself.  The  same  symptoms 
observeil  in  labyrinthine  disease  mav  occur  in  disease 
of  the  central  nervous  system.  In  the  latter  there  will 
be  such  other  symptoms  as  choked  disk,  paralyses,  loss 
of  sensation  of  one  or  both  sides  of  the  lK)dy,  and  dimin- 
ished or  increased  tendon  reflexes. 

HTPER^MIA  OF  THE  LABYBINTH. 

Hypersemia  of  the  labyrinth  is  likely  to  occur  in  a 
severe  case  of  acute  purulent  otitis  media,  especially  if 
due  to  scarlatina,  diphtheria,  or  other  acute  exanthe- 
matous  diseases.     It  is  observed  also  in  cases  of  tumor 
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of  the  brain  in  which  there  is  an  obstruction  to  the 
escajK)  of  blood  from  the  inner  oar,  and  in  patients 
suffering  from  other  general  diseases,  such  as  typhoid  or 
typhus  fever," cerebro-spinal  meningitis,  and  in  cerebral 
congestion  accompanying  diseases  of  the  lungs  or  lieart. 
It  follows  the  administration  of  c(»rtain  dnigs,  such  as 
nitrite  of  amyl,  quinine,  and  salicylic  acid.  Hence 
great  caution  should  be  observed  in  administering  this 
class  of  drugs  to  patients  suifering  from  deafness  from 
any  cause.  Unless  the  hypersBmia  is  of  a  temporary 
character,  there  may  be  pigment  exudations  in  the  laby- 
rinth or  the  membranous  labyrinth  may  become  thick- 
ened. The  symptoms  in  the  acute  stage  of  hypersemia 
are  vertigo,  giddiness,  vomiting,  inabilty  to  walk  stead- 
ily, tinnitus,  and  a  sensation  of  fulness  about  the  ears. 
Very  often  it  will  be  noticed,  on  examination  of  the  ear, 
that  there  is  a  slight  congestion  of  the  vessels  along  the 
handle  of  the  malleus  and  of  the  bony  canal  adjoining 
the  drumhead. 

It  is  very  difficult  to  make  a  differential  diagnosis 
betw^een  hypenemia  of  the  labyrinth  and  of  the  brain 
centre,  owing  to  similarity  of  the  symptoms.  The 
treatment  dejwnds  altogether  on  the  c^usc^  The  patient 
should  be  kept  quiet  and  put  on  a  simple  and  whole- 
some diet.  If  occurring  in  connection  with  c<mgestiou 
of  the  brain,  cold  applications  should  be*  applied  to  the 
head.  Hmall  doses  of  calomel,  to  produce*  watery  evacu- 
ations, are  also  useful.  When  the  drumhead  is  injected 
8imultane<>uslv,  the  load  aljstrac^tion  of  bloinl  from  the 
ante-auricular  and  mastoid  regions  is  indicated,  as  well 
as  the  applicjition  of  the  Leiter  coil. 
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ANEMIA  OF  THE  LABTBINTH. 

This  aflFection  is  observed  in  cases  of  general  anaemia 
and  chlorosis  after  great  loss  of  blood,  or  there  may  be 
some  obstniction  to  the  bloo<l-supply  of  the  labyrinth, 
due  to  the  pressure  of  a  tumor,  an  aneurism,  or  there 
may  be  atheromatous  changes,  etc.  In  a  cxise  of  loss  of 
blood,  followed  by  ansemia  of  the  labyrinth,  the  symp- 
toms are  deafness,  distressing  tinnitus,  faintness,  vertigo, 
nausea,  and  vomiting. 

As  to  treatment,  this  should  be  directed  to  the  cause. 
When  the  disease  is  chronic,  iron  should  be  given, 
while  a  change  of  air  is  often  advisable. 

HEMORRHAGE  INTO  THE  LABYRINTH. 

Slight  extravasations  of  blood  occur  in  the  labyrinth 
as  a  result  of  disease  or  of  fracture  at  the  base  of  the 
skull,  or  such  extravasations  may  be  due  to  concussion 
of  the  skull  or  to  extensive  necrosis  of  the  temporal 
bone.  When  due  to  disease,  the  walls  of  the  vessels 
may  be  weakeneil  by  atheromatous  changes  or  by  in- 
tense hyperaemia  during  the  course  of  scarlet  fever, 
diphtheria,  mumps,  smallpox,  pernicious  ana?mia,  dia- 
betes, and  other  diseases. 

INCREASED    PRESSX7RE    OF    THE    LABYRINTHINE 
FLUID  FROM  DISEASE  OF  THE  TYMPANUM. 

As  already  mentioned,  vertigo  and  disturbances  of 
equilibnition  are  prominent  symptoms  of  labyrinthine 
disease.  In  ciises,  however,  of  middle-ear  disease,  or 
those  in  which  a  plug  of  cerumen  presses  against  the 
drumhead  so  that  the  foot-plate  of  the  stapes  is  forced 
inward  and   the  pressure  of  the   labyrinthine   fluid  is 
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increased,  the  patient  often  complains  of  more  or  less 
vertigo.  The  membrane  of  the  foramen  rotundum 
should,  under  normal  conditions,  by  bulging  outward 
compensate  for  the  pressure  exerted  u|>on  the  foot-plate 
of  the  stapes.  It  is  possible  to  explain  the  o<!currence 
of  the  vertigo  as  being  due  to  unusual  pressure  from  the 
labyrinthine  fluid  on  account  of  congestion  of  the  blocxl- 
vessels  or  to  the  fact  that  the  membrane  covering  the 
foramen  rotundum  does  not  bulge  outward,  owing  to 
thic^kening  having  occurred  from  catarrhal  changes. 

A  patient  came  under  my  care  a  short  time  since  who 
complained  of  severe  vertigo.  He  w^as  unable  to  leave 
his  n>om  for  several  davs  on  account  of  the  severity  of 

ft  • 

the  attack.  The  historj'  was  that  he  had  had  a  plug  of 
inspissated  cerumen  removed  from  the  ear  by  syringing 
a  few  days  previously,  and  that  since  then  he  had  been 
tmubled  \vith  severe  dizziness.  He  was  a  man  of  fine 
appearance  and  in  excellent  health.  An  examination 
was  made  of  the  urine,  heart,  lungs,  etc.,  as  well  as  of 
the  fundus  of  the  eyes.  Nothing  was  found  to  explain 
the  vertigo  except  the  cx>ndition  of  the  ear,  there  being 
slight  retniction  of  the  drumhead  and  catarrhal  changes. 
Inflation  by  Politzer's  method  daily  for  several  days 
etfW'.ted  a  cnire.  In  syringing  the  ear  at  times  the 
IKitieut  will  complain  of  sudden  vertigo,  and  occasion- 
ally fall  from  the  chair,  owing  to  faintness.  Such  a 
phenomenon  is  undoubtedly  due  to  sudden  pressure 
(ixert<»d  on  the  foot-plate  of  the  stajKis. 

Aural  vertigo  is  induced  occasionally  by  the  presence 
of  a  polypus  which  is  attache<l  in  the  neighborhood  of 
the  stapes.  When  this  occurs,  the  patient  often  com- 
plains of  a  sense  of  fulness  in  the  ear,  with  a  distinct 
subjective  circulatory  tinnitus.     The  vertigo  may  l)e  so 
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severe  that  the  patient  is  tinable  to  maintain  an  erect 
position.  The  removal  of  such  a  polypoid  growth 
should  be  performed  most  carefully,  as  the  necessary 
manipulation  is  likely  to  cause  increased  vertigo  and 
accompanying  nausea. 

OTITIS  INTERNA,  OR  INFLAMMATION  OF  THE 

LABYRINTH. 

Inflammation  of  the  lining  membrane  of  the  bony 
labyrinth,  as  well  as  of  the  membnmous  labyrinth  may 
be  either  primary  or  secondanj^  the  former  being 
extremely  infrequent.  The  sec^itidary  form,  as  a  rule, 
follows  inflammation  of  the  middle  ear,  and  is  liable  to 
occur  as  a  result  of  diphtheria,  scarlatina,  tuberculosis, 
or  extensive  caries  and  necrosis  of  the  temporal  bone. 
In  such  cases  the  labyrinth  may  be  filled  with  pus, 
while  the  walls  of  the  membranous  labyrinth  become 
thickened  and  ecchymosed. 

Chronic  inflammation  of  the  labyrinth,  though  ex- 
tremely infrequent,  does  occur,  and,  as  a  result,  there  is 
an  increase  of  connective  tissue  with  hy[>erostosis  and 
calcareous  dei)osits.  The  saccule  and  ampuUse  become 
thickened,  and  finally  there  may  follow  atrophy  of  the 
membranous  labyrinth  and  disappearance  of  the  organ 
of  Corti. 

It  is  extremely  difficult  to  make  a  diagnosis  of  acute 
inflammation  of  the  labyrinth,  for  the  symptoms,  which 
generally  are  noticed  in  children  are  similar  to  those 
obs<»rved  in  meningitis  followed  by  recovery,  except 
that  in  the  former  the  disease  comes  on  suddenly,  and 
the  more  s(»rious  symptoms  last  for  about  a  week.  The 
child  is  apt  to  have  fever,  more  or  less  congestion  of  the 
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face,  vomiting,  delirium,  deafness,  vertigo,  convulsions, 
and  coma. 

KD^n^BE'S  DISEASE. 

M6ni^re's  disease  is  an  affection  of  the  semicircular 
canals,  even  extending  into  the  vestibule.  It  was  first 
described  by  M^nifere,  of  Paris,  as  being  due  to  an 
effusion  of  blood  or  an  acute  exudation  into  the  semi- 
circular canals.  Many  cases  of  aural  vertigo,  which  are 
due  to  the  presence  of  a  plug  of  cerumen  in  the  external 
meatus  or  to  disease  of  the  middle  ear,  give  rise  to 
symptoms  of  this  disease  and  are  classified  erroneously 
as  M^ni^re's  disease.  The  name  of  M6ni6re's  disease, 
however,  should  be  limited  to  those  cases  in  which  there 
is  a  sudden  effusion  of  blood  into  the  semicircular  canal, 
followed  by  deafness,  giddiness,  distressing  tinnitus, 
vertigo,  a  staggering  gait,  nausea,  and  vomiting.  The 
patient  may  have  premonitory  symptoms,  such  as  those 
already  mentioned,  or  may  fall  suddenly  to  the  ground 
from  loss  of  consciousness,  which  is  followed  in  a  short 
time  by  excessive  pallor  of  the  face,  cold  perspiration, 
extreme  deafness  and  tinnitus,  with  an  inclination  to 
vomit  and  more  or  less  vertigo  on  trying  to  walk.  The 
disease  is  not  confined  to  those  who  are  in  poor  health, 
but  it  may  attack  strong  and  healthy  individuals  who 
previously  had  not  suffered  from  ear  disease.  Occasion- 
ally, a  patient  may  have  premonitory  symptoms,  such 
as  slight  dizziness,  tinnitus,  and  some  deafness,  before 
the  more  serious  symptoms  manifest  themselves. 

The  cause  of  tlu?  disease  is  obscure,  some  observers 
attributing  it  to  excessive  heat  of  the  sun.  The  deaf- 
ness is  usually  very  marked,  so  that  the  patient  can 
hear  only  very  loud  sounds  v\oso  to  the  ear.    The  watch 
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or  acou  meter  cannot  be  heard  by  contact.  Bone- 
conduction,  as  shown  by  tests  with  the  tuning-fork,  is 
very  much  impaired  or  lost  altogether.  If  an  examina- 
tion of  the  ear  is  made  at  the  time,  the  drumhead  will 
usually  be  found  normal,  as  well  as  the  Eustachian  tube. 
Even  after  the  patient  has  recovered  from  the  vomit- 
ing and  the  unconsciousness,  the  giddiness  and  stag- 
gering gait  may  persist  and  be  slow  in  disappearing,  so 
that  it  may  be  some  time  before  the  patient  can  walk 
without  a  cane,  and  he  is  apt  to  incline  his  body  to  the 
affected  side  in  walking.  The  disturbance  of  hearing 
generally  remains,  although  there  may  be  some  improve- 
ment, while  the  tinnitus  is  often  most  distressing.  The 
milder  attacks  of  this  disease  are  mistaken  sometimes 
for  biliousness,  but  a  careful  consideration  of  the  symp- 
toms already  mentioned  should  make  the  differential 
diagnosis  comparatively  easy.  IVKni^re's  disease  is 
sometimes  suggestive  of  disease  of  the  brain.  In  the 
latter,  however,  there  are  generally  symptoms  denoting 
paralysis  of  spinal  or  cerebral  nerves,  but  it  should  not 
l)e  forgotten  that  giddiness,  vomiting,  nausea,  and  tin- 
nitus are  symptoms  characteristic  of  brain  affections. 
I  have  referred  to  a  case  of  chronic  purulent  otitis 
media  (in  the  chapter  on  Intracranial  Affections),  in 
which  the  patient  had  all  the  symptoms  of  a  cerebel- 
lar abscess — ^giddiness,  vomiting,  a  staggering  gait  and 
choked  disk — but  who  finally  recovered  after  proper 
drainage  of  the  middle  ears  had  been  established  by 
scraping  away  all  granulations  from  the  tympanic  cavity. 
A  positive  diagnosis  can  only  be  made  of  Meniere's 
disease  if  the  surgeon  knows  that  the  patient,  before 
the  attack,  had  normal  hearing,  and,  further,  that  an 
examination  of  the  ear  made  a  short  time  aftxjrward 
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shows  tlie  Eustachian  tube  to  be  pervious  and  the  drum- 
head normal. 

Prognosis.  In  cases  of  long  standing  the  prognosis 
as  to  the  deafness  is  unfavorable,  and  it  is  only  in  recent 
cases  that  one  can  hope  for  even  a  little  improvement. 

Treatment.  The  treatment  should  consist  in  the  use 
of  cold  compresses  to  the  head  and  the  application  of 
the  Lciter  coil  about  the  ear.  Calomel  in  small  doses 
should  be  given  to  produce  slight  catharsis.  Sinapisms 
should  be  applied  to  the  back  of  the  ne(*k  and  the 
calves  of  the  legs.  The  patient  should  be  kept  abso- 
lutely quiet  in  bed  and  given  a  very  light  diet.  Some 
observers  recommend  iodide  of  potash,  while  others, 
particularly  Charcot,  have  found  much  lienefit  from  the 
administration  of  quinine  in  rather  large  doses.  Bro- 
mide of  potash,  and  dilute  hydrobromic  acid  in  fifteen- 
drop  doses,  are  of  service  in  relieving  the  giddiness. 

The  best  results  seem  to  Ix^  attaintnl  from  the  injection 
of  five  or  six  drops  of  a  2  per  cent,  solution  of  pilocar- 
pine through  the  catheter  into  the  tympanum,  or  from 
the  hypodermic  injection  of  the  same  remedy  and  in  the 
same  strength.  This  treatment  should  be  continued  for 
a  period  of  at  least  four  weeks,  and  injections  should  be 
made  liypoderniieally  or  the  solution  should  be  used 
through  the  catheter  every  other  day  during  this  time. 
The  surgeon  should  be  very  ciuitious  with  this  drug,  and 
should  follow  the  directions  already  given  (see  Chapter 
VII 1.). 

Electricity  is  of  but  little  service  in  this  disease,  and 
should  never  be  used  in  the  early  stage  for  fear  of 
incu'easing  the  tinnitus  and  giddiness.  Especial  atten- 
tion should  1)(»  paid  to  the  patient's  general  health,  par- 
ticularly if  there    is   a   gouty  or   rheumatic   diathesis. 
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Tonics  are  indicated  in  cases  where  the  general  condition 
demands  them. 

Many  cases  of  supposed  aural  vertigo  are  referred  to 
the  otologist  by  the  general  practitioner,  and  it  is  very 
difficult  at  times  to  make  a  diagnosis.  The  patient  is  apt 
to  be  neurasthenic  and  to  have  a  chronic  catarrhal  otitis 
media,  with  a  diminution  or  absence  of  bone-conduction, 
affecting  one  or  both  ears.  There  is  also,  as  a  rule,  a 
distressing  tinnitus.  Vestibular  vertigo  is  said  never  to 
occur  without  nystagmus.  Increased  pressure  of  the 
labyrinthine  fluid  may  cause  vertigo  in  certain  middle- 
ear  diseases.  Vertigo  may  be  due  to  pressure  on  the 
vestibular  nerve,  to  lesions  of  the  cerebellum,  to  ocular 
diseases,  to  diseases  of  the  pons  and  medulla.  Other 
causes  of  vertigo  are  migraine,  changes  in  the  blood- 
pressure,  uraemia,  intestinal  toxsemia,  gout,  diabetes, 
syphilis,  arterio-sclerosis,  diseases  of  the  liver,  the  action 
of  certain  drugs,  and  other  diseases. 

Shambaugh^  says  it  is  "quite  impossible  to  separate 
a  distinct  group  of  cases  and  assert  that  these  alone 
were  the  result  of  hemorrhage  into  the  labyrinth,  and 
that  all  the  other  cases  of  primary  disease  of  the 
labyrinth  presenting  symptoms  of  attacks  of  vertigo 
with  tinnitus  and  disturbed  bearing  were  not  caused 
by  hemorrhage. 

"For  these  reasons  many  writers  have  given  up  the 
use  of  the  term  'Meniere's  disease'  for  any  of  these 
cases,  even  for  those  in  which  it  seems  certain  that  a 
hemorrhage  into  the  labyrinth  has  given  rise  to  this 
syndrome,  as,  for  example,  when  these  symptoms 
occur    in    cases    of  pernicious    anemia.     The    term 

1  Journal  American  Medical  Association,  September  8,  1917. 
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'Meniere  syndrome'  has,  however,  come  into  general 
use  to  designate  attacks  of  vertigo  when  associated 
with  tinnitus  and  deafness,  irrespective  of  the  cause, 
whether  it  be  from  disease  of  the  labyrinth  secondary 
to  middle-ear  infection  or  to  meningitis,  or  to  disease 
occurring  primarily  in  the  labyrinth,  or  whether  it  is 
occasioned  by  intracranial  disease  causing  disturbance 
of  the  central  tract  of  the  eighth  nerve.  This  term  is 
an  appropriate  one  by  which  to  designate  a  character- 
istic group  of  symptoms,  especially  since  it  serves  to 
perpetuate  in  otologic  literature  the  name  of  the  physi- 
cian whose  contribution  represented  a  distinct  epoch 
in  otology. 

"Vertigo  is  now  recognized  to  be  as  distinctly  an 
aural  symptom  as  is  tinnitus,  and  when  present  indi- 
cates a  disturbance  of  the  vestibular  nerve,  either 
in  its  peripheral  distribution  in  the  semicircular  canals 
or  in  its  central  pathways  in  the  brain." 

He  draws  the  following  conclusions: 

"1.  Primary  disease  of  the  lab^Tinth  produces 
attacks  of  vertigo  whenever  the  vestibular  apparatus 
is  involved  by  an  acute  process. 

"2.  Hemorrhage  into  the  labyrinth  is  much  less 
common  than  was  formerly  supposed. 

"3.  An  embolus  lodging  in  the  labjTinthine  artery 
occurs  especially  in  caisson  workers,  as  the  result  of 
gas  emboli,  and  gives  rise  to  the  characteristic  Meniere 
sjTidrome. 

"  4.  Syphilis  in  the  secondary  and  tertiary  stages,  as 
well  as  in  hereditary  syphilis,  not  infrequently  involves 
the  internal  ear  and  gives  rise  to  vertigo. 

"5.  Neuritis  of  the  eighth  nerve  from  overdoses  of 
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drugs,  such  as  quinine,  tobacco  and  alcohol,  may  pro- 
duce neuritis  of  the  eighth  nerve  with  the  Meniere 
syndrome. 

"6.  Toxic  neuritis  of  the  eighth  nerve  as  the  result 
of  infectious  fevers  frequently  gives  rise  to  attacks  of 
vertigo. 

"7.  The  most  frequent  occurrence  of  vertigo  is 
m  connection  with  a  primary  chronic  degenerative 
process  involving  the  peripheral  neurons  of  the  eighth 
nerve  and  occurring  independent  of  syphilis  or  the 
infectious  fevers. 

**8.  The  probable  cause  for  many  of  these  cases  is  to 
be  found  in  a  neuritis  of  the  eighth  nerve,  as  the  result 
of  some  chronic  focus  of  infection,  such  as  is  so  fre- 
quently seen  in  chronic  disease  of  the  faucial  tonsil. 

"9.  Attacks  of  vertigo  occurring  in  connection  with 
acute  articular  rheumatism  are  the  result  of  neuritis  of 
the  eighth  nerve  and  a  symptom  of  the  systemic  infec- 
tion from  some  primary  focus." 

Dundas  Grant^  has  recently  given,  with  much  benefit, 
doses  of  J  to  5  grain  of  quinine  to  patients  suflFering 
from  aural  vertigo,  and  he  has  found  that  in  a  large 
proportion  of  them  relief  was  speedily  attained.  He 
considers  that  the  quinine  acts  as  a  sedative  to  the 
vestibular  apparatus.  Dilute  hydrobromic  acid  alone, 
or  combined  with  quinine,  is  also  recommended.  Lake 
has  seen  much  benefit  follow  the  use  of  emutine. 

In  cases  of  non-suppurative  labyrinthitis,  when  the 
patients  are  almost  crazed  by  the  severe  vertigo  and  tin- 
nitus, and  all  medicinal  treatment  has  been  tried  in  vain. 


*  TranBactioDB   Ninth   International   Otologioal   Congress,   Boston,  Mass., 
August  12.  1912. 
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the  question  of  dividing  the  internal  auditory  nerve  at 
its  entrance  to  the  internal  auditory  meatus  or  of  destroy- 
ing the  labyrinth,  especially  the  cochlea,  is  sometimes 
considered.  A  few  successful  cases  iiave  been  reported 
of  dividing  the  nerve,  but  in  most  cases  the  results  have 
been  fatal  or  have  failed  to  relieve  the  distressing  symp- 
toms. The  ablation  of  the  cochlea  is  accomplished,  after 
first  performing  a  radical  mastoid  operation,  in  order  to 
expose  the  promontory.  The  outer  wall  of  the  prom- 
ontory is  removed  with  a  narrow  gouge  so  as  to  expose  the 
modiolus.  The  latter  is  cut  away  and  the  cavity  gently 
curetted.  Cercbro-spinal  fluid  escapes  which  can  be 
controlled.  According  to  stiitisties  published,  the  results 
from  this  operation  are  much  more  favorable  than  those 
following  division  of  the  auditory  nerve.  To  relieve 
severe  attacks  of  vertigo,  partial  or  total  ablation  of  the 
semicircular  canals  has  been  performed  successfully. 
The  dangers  of  these  operations  should  be  fully  explaineil 
to  i)atients  before  attempting  them. 

Some  patients  suffering  from  severe  attacks  of  vertigo 
and  with  incessant  and  distressing  tinnitus  attempt  sui- 
cide, and  in  such  instances,  at  least,  it  becomes  necessary 
to  do  som(»thing  of  a  radical  nature. 

liiibinski  has  reix>rtod  eight  cases  of  disease  of  the 
labyrinth  with  M6ni(>re's  symptoms  which  were  treated 
with  benefit  by  lumbar  puncture  and  the  tinnitus  was 
improved.  He  believes  that  lumbar  puncture  has  a 
remarkable  influence  on  aural  vertigo,  and  that  it  also 
has  a  favorable  influence  on  tinnitus  and  deafness,  but  to 
a  less  noticeable  extent.  It  is  more  efficacious  gener- 
ally in  pure  labyrinthine  lesions,  according  to  Babinski, 
than  in  mixed  lesions  of  the  ear,  and  more  so  in  cicatri- 
cial cases  of  chronic  catarrhal  otitis  media  than  in  the 
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sclerosed  cases.  He  does  not  think  there  is  any  danger 
in  its  employment. 

Milligan  has  tried  operative  measures  in  three  cases 
of  so-called  M^ni^re^s  disease  where  the  patient  suf- 
fered from  vertigo  for  years,  incessant  noises,  and  pro- 
gressive deafness.  He  first  performed  the  radical  oper- 
ation, followed  by  exposure  of  the  horizontal  semicircular 
canal  to  the  origin  of  the  superior  one.  The  same  was 
done  to  the  posterior  canal.  Then  the  horizontal  canal 
was  removed  with  curettage  of  the  cavity  and  removal 
of  all  the  soft  parts.  In  two  eases  the  vertigo  disap- 
peared and  the  patients  resumed  their  occupations. 
There  was  complete  destruction  of  hearing  and  slight 
improvement  in  the  tinnitus. 

Richard  Lake  has  reported  a  case  in  which  he 
removed  a  portion  of  the  cochlea,  the  external  wall  oY 
the  vestibule,  and  the  external  semicircular  canal  for  the 
relief  of  tinnitus  and  vertigo.  The  patient  was  a  girl,  aged 
twenty-six  years,  who  was  troubled  with  intolerable 
noises  and  vertigo  with  a  tendency  to  fall  forward.  There 
was  complete  deafness.  Five  days  after  the  operation  the 
patient  could,  with  closed  eyes,  stand  up  or  turn  around, 
and  even  pick  up  an  object  on  the  floor. 

Lake^  has  since  reported  other  cases  of  aural  vertigo  in 
which  he  operated  successfully.  The  operation  which  he 
performs  is  vestibulotomy,  and  consists  in  oi)ening  the 
vestibule  and  destroying  its  contents.  He  says,  "I  prefer 
opening  the  vestibule  both  above  and  below  the  facial 
nerve  for  the  greater  certainty  of  efficient  curettage  of  its 
cavity.'^  Lake  feels  that  one  is  justified  in  ojierating  if 
internal  medication  has  failed  to  afford  relief  and  the 

1  Ten    casee    of    operation    for    M^ni^'s    diaease    (aural    vertigo).     Th« 
Lancet,  June  10,  1911. 
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patient's  existence  is  unbearable.  He  says  "that  where 
the  cochlear  division  of  the  eighth  nerve  is  relatively 
intact,  no  operation  should  be  considered.  Vertigo  of 
other  than  aural  origin  is  usually  accompanied  by  at 
least  fairly  good  hearing."  Lake*  in  a  subsequent  paper 
says  that,  according  to  his  investigations,  chronic  pro- 
gressive middle-ear  deafness  and  arterio-sclerosis  are 
the  most  frequent  causes  of  aural  vertigo. 

MUMPS. 

Although  disease  of  the  middle  ear  may  occur  as  a 
complication  of  mumps,  as  shown  by  the  usual  appear- 
ances of  inflammation  of  the  drum  membrane,  there  are 
a  certain  number  of  cases  in  which  the  labyrinth  is 
involved  either  primarily  or  secondarily.  As  a  rule, 
only  one  ear  is  implicated  when  the  disease  affects  the 
labyrinth.  Tiie  diagnosis  is  made  from  the  occurrence 
of  sudden  deafness  with  impairment  or  loss  of  bone- 
conduction,  as  shown  by  tests  made  with  tuning-forks. 
Tinnitus  is  also  a  troublesome  symptom  at  times.  Much 
can  be  accomplished  by  the  use  of  hypodermic  injections 
of  pilocaq)ine  if  the  case  is  seen  at  an  early  date.  As 
a  rule,  however,  these  patients  do  not  come  to  the  aural 
surgeon  for  treatment  until  the  deafness  has  existed  for 
a  long  time.  The  application  of  a  blister  behind  the 
ear  is  of  benefit  in  some  cases. 

• 

SYPHILIS. 

Syphilis  affecting  the  labyrinth  does  not  generally 
develop  during  the  secondary  stage  when  the  skin  is 
covered  by  an  eruption  or  there  is  a  throat  affection,  but 
is  more  likely  to  be  observed  during  the  third  stage  or 
even  several  months  or  years  after  the  first  inoculation, 

>  Aural  vertigo  (non-euppurativo).    The  Lancet,  December  14, 1012. 
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when  no  signs  of  syphilis  can  be  discovered  on  the 
body.  Some  writers,  however,  believe  that  syphilis 
does  affect  the  eighth  nerve  in  an  early  stage  of  the 
disease,  and  that  the  following  symptoms  should  make 
one  suspicious;  viz.,  a  strongly  positive  Rinne  test, 
with  the  air  conduction  unimpaired,  especially  for  low 
tones;  bone  conduction  much  diminished  or  even  lost. 
These  symptoms  may  occur  in  the  primary  or  secondary 
stages  of  s>T)hilis  and  may  also  be  found  in  the  heredi- 
tary form.  Habermann  and  Rigaud,  on  the  other  hand, 
give  statistics  to  show  that  about  50  per  cent,  of  the 
cases  of  sjT)hilis  of  the  ear  occur  in  the  secondary  stage. 
There  may  be  a  middle-ear  catarrh  or  purulent  inflam- 
mation at  the  same  time.  In  many  cases  of  syphilitic 
ear  disease  great  thickening  of  the  drumhead  takes 
place,  and  fibrous  bands  are  found  within  the  tym- 
panic cavity.  In  recent  cases  it  is  possible  that  there 
is  a  plastic  exudation  in  the  lab\Tinth,  but  this  is  not 
certain.  In  a  later  stage  the  following  abnormal 
appearances  have  been  found,  vife.,  condensation  of  the 
periosteum  of  the  vestibule,  fixation  of  the  foot-plate  of 
the  stapes,  and  great  infiltration  of  the  different  portions 
of  the  membranous  labyrinth.  The  deafness,  as  a  rule, 
comes  on  very  suddenly,  and  is  attended  with  consider- 
able tinnitus.  Pain  is  not  usually  complained  of,  but 
there  are  frequently  more  or  less  vertigo  and  disturb- 
ances of  equilibration.  An  examination  may  show  that 
the  Eustachian  tube  is  involved,  particulariy  if  there 
are  throat  symptoms.  Frequently  the  drumhead  is 
found  very  much  retracted,  opaque,  and  thickened.  The 
deafness  is  in  most  cases  profound,  and  is  more  likely 
to  effect  both  ears  than  one  ear  alone.    As  the  disease 
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generally  affects  the  labyrinth  or  eighth  nerve,  the 
watch  and  acoumeter  are  frequently  not  heard  at  all. 
While  tests  with  tuning-forks  show  a  very  much 
diminished  or  even  absent  bone-conduction,  low  tones 
are  heard  much  better  by  aerial  conduction  than  high 
ones. 

Diagnosis.  A  diagnosis  is  difficult  in  many  cases 
unless  there  is  a  syphilitic  history  or  there  are  evidences 
of  the  disease  in  other  parts  of  the  body,  particularly 
the  eyes  or  the  teeth.  The  suddenness  of  the  attack  is 
a  suspicious  symptom  ;  but  it  should  not  be  forgotten 
that  the  deafness  may  come  on  gradually. 

Hereditary  syphilis  is,  I  believe,  much  more  frequent 
in  children  than  is  generally  supposed.  There  may  be 
middle-ear  disease  at  the  same  time  that  the  labyrinth 
is  inv^olved.  Other  symptoms  characteristic  of  syphilis 
are  opacity  of  the  cornea  from  interstitial  keratitis,  and 
peculiar  changes  in  the  teeth,  Hutchinson^s  **  i>egged 
teeth,"  so  called.  Autopsies  made  in  the  case  of  new- 
born children  who  were  syphilitic  have  revealed  more 
or  less  suppurative  otitis  media,  with  thickening  of  the 
drumhead  and  adhesions.  There  was  more  or  less  pus 
in  the  vestibule,  the  organ  of  Corti  was  destroyed,  while 
the  labyrinth  was  hypera;mic  and  containtKl  effusions 
of  blood. 

Wassermann's  Test.  Wassermann's^  test  and  that 
of  von  Pirquet  are  of  material  assistance  in  reaching  a 
diagnosis  in  obscure  cases.  The  technique  is  compli- 
cated and  demands  the  skill  only  tp  be  acquired  by  the 
careful  laboratory  worker. 

*  For  a  concise  description  of  this  test  and  some  of  its  modifications  the 
reader  is  referred  to  Immune  Sera,  by  Dr.  C  F.  BolduAO,  John  Wiley  A  SooOi 
New  York,  1908. 

35  ^ 
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Prognosis.  The  prognosis  is,  as  a  general  rule,  un- 
favorable, especially  in  the  case  of  congenital  syphilis 
and  when  the  disease  has  existed  for  quite  a  period  of 
time.  It  is  only  in  the  recent  cases  that  one  can  hope 
for  much  improvement;  and  even  in  such,  very  often, 
there  is  but  little  change  for  the  better.  This  does  not 
mean  tiiat  there  should  not  he  carrietl  out  a  prompt  and 
energetic  treatment  which  should  be  kept  up  for  some 
time. 

Treatment.  The  treatment  depends  very  much  as  to 
whether  there  is  any  manifestation  of  the  disciise  in 
other  parts  of  the  body.  In  some  cases  it  is  advisable 
to  use  mercury  in  addition  to  the  iodide  of  potash.  In 
prescribing  the  former,  I  generally  advise  inunctions 
behind  the  ear  over  the  mastoid  process.  The  best 
results  will  generally  be  obtained  from  hypodermic  in- 
jections of  a  2  per  cent,  pilocarpine  solution,  gradually 
increasing  the  dose  from  four  or  six  drops  until  the 
patient  experiences  the  physiological  effect  of  the  drug. 
Great  care  should  be  taken  in  its  administration  on 
account  of  its  depressing  action. 

As  to  the  effect  of  salvarsan  on  the  eighth  or  internal 
auditory  nerve  opinions  differ.  Alexander,  in  the  course 
of  six  years  at  the  Polyclinic  and  Geueral  Hospital  at 
Vienna,  saw  but  six  crises  of  syphilis  affecting  the  ear,  and 
only  two  of  these  had  internal  ear  symptoms.  Since, 
however,  the  introduction  of  salvarsan  in  the  treatment  of 
syphilis,  there  have  been  observed  in  Vienna  many  more 
cases  of  ear  disease,  and  Alexander  believes  that  the 
involvement  of  the  auditory  nerve  is  due  to  the  toxic 
effect  of  the  remedy,  and  he  recommends  that  this  drug 
be  administered  with  great  caution  in  cases  in  which  there 
is  or  has  been  any  acute  syphilitic  disease  of  the  internal 
auditory  nerve. 
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On  the  other  hand^  Benario,  of  Frankfort-on-Mam, 
Dujardin,  of  Brussels,  and  others  beh'eve  that  the  ill  eflFects 
are  due  to  an  insufficient  dosage  of  salvarsan,  which 
should,  in  all  cases,  be  given  by  intravenous  injection. 
In  addition  to  a  large  dose  at  first,  there  should  be  given 
a  second  one  in  three  or  four  weeks.  In  the  meantime 
treatment  by  mercury  should  be  vigorously  carried  out. 

Further  investigations  will  have  to  be  carried  out 
before  one  can  be  certain  of  the  effect  of  salvarsan  on 
the  internal  auditory  ner\^e. 

BOILERMAKERS'   DEAFNESS. 

The  deafness  observed  in  the  case  of  boilermakers, 
who  are  subject  to  the  incessant  hammerine  inside  of 
boilers,  is  due  to  an  affe(^tion  of  the  labvrinth.  It  haH 
been  suggested  that  there  may  be  some  loosening  of  the 
articulating  joints  of  the  ossicula  from  the  excessive 
vibrations,  but  from  all  the  cases  that  have  come  under 
my  observation,  tests  made  with  tuning-forks  have 
demonstrated  the  fact  that  there  was  impaired  l)one-con- 
duction,  showing  that  the  disturbance  of  hearing  and  tin- 
nitus were  not  due  primarily  to  middle-i^ar  inflammation^ 
although  in  these  patients  one  frequently  finds  evidence 
of  catarrhal  changes  in  the  membrana  tympaui. 

There  is  very  little  that  c^m  Ik*  done  in  the  way  of 
treatment.  If  the  disease*  is  not  far  advanced,  a  change 
of  occupation  may  occasion  considenible  improvement  in 
the  hearing. 

ACTION  OF  CERTAIN  DRUGS. 

The  use  of  certain  drugs,  such  as  quinine  and  salicylic 
acid,  continued  for  a  long  time  and  in  large  doses,  un- 
doubtedly causes  disturbances  of  hearing  and  tinnitus, 
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that  may  in  some  cases  be  pennanent.  It  is  supposed 
by  some  that  the  action  of  quinine  upon  the  ear  is  similar 
to  the  eflect  produced  on  the  retina,  viz.,  anaemia.  The 
common  practice  of  "  aborting  a  cold  "  by  the  adminis- 
tration of  large  doses  of  quinine  is,  in  my  opinion,  an 
exceedingly  bad  one,  and  much  injury  to  the  hearing 
has  been  brought  about  by  such  treatment,  especially  in 
those  who  inherit  a  tendency  to  deafness  and  who  are 
sufferers  from  more  or  less  middle-ear  inflammation. 

Wittmaack  ^  in  his  experiments  on  animals  claims  to 
demonstrate  that  the  only  action  of  quinine  is  on  the 
nerve  cells  of  the  ganglion  of  Corti  and  that  it  does  not 
cause  any  vascular  disturbance  in  the  labyrinth.  The 
action  of  salicylate  of  soda  is  verv  similar  to  that  of 
quinine.  Haikc,*  following  experiments  by  Wittmaack, 
has  made  investigations  as  to  salicylic  acid  and  aspirin. 
Agreeing  with  Wittmaack  he  found  anatomic  changes 
in  the  ganglion  cells  of  the  vestibular  ganglion  as  well 
as  in  the  spiral  ganglion,  which  affected  principally  the 
Nissl  bodies.  In  the  auditory  tract  a  degeneration  of 
the  medullated  sheaths  could  be  demonstrated. 

Arsenic  has  an  effect  on  the  mucous  membrane  of 
the  middle  ear,  for  cases  of  serous  otitis  media  have  been 
reported  which  did  not  yield  to  treatment  until  the 
patients  had  ceased  taking  arsenic. 

Tobacco,  according  to  Delie*  has  a  direct  action  on 
the  acoustic  nerve.  It  attacks  both  ears  at  a  time,  and 
according  to  this  author  it  is  especially  advisable  that 
those  suffering  from  deafness  due  to  sclerosis  should 
abstain  as  far  as  possible  from  its  use. 


»  Zeitschr.  f.  Ohrenh..  Bd.  xlvi.  Heft  1  u.  2. 

*  Arch.  f.  Ohrenh.,  vol.  Ixiii,  p.  78. 

*  Rev.  Heb.  de  Laryngol.  d'Otol,  Jaou&ry  28,  1905. 
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DEAFNESS  DUE  TO  OLD  AQE. 

Ailer  middle  life  the  ability  to  hear  the  notes  of  a 
Gralton  whistle  or  of  the  Konig  rods  becomes  lessened, 
so  that  in  testing  the  hearing-power  of  persons  of 
advancing  years  one  must  make  allowance  for  the  age 
of  the  patient.  The  otologist  is  frequently  consulted 
by  very  old  patients  who  complain  of  inability  to  hear 
conversation,  although  otherwise  they  enjoy  excellent 
health,  Ujwn  making  an  examination  of  the  drumhead 
it  Avill  very  likely  be  found  thickened,  retracted,  and 
opaque,  and  in  some  cases  atrophic,  with  evidences  of 
implication  of  the  labyrinth  and  auditory  nerve.  Very 
little  encouragement  should  be  given  to  such  patients, 
for  th(»  prognosis  is  usually  unfavorable. 

There  may,  however,  l)e  another  cause  for  the 
impaired  hearing,  namely,  coflapue  of  the  eariilaginoxis 
vieafuK,  so  that  the  anterior  and  posterior  walls  touch 
each  other  and  leave  but  little  space  for  the  entrance  of 
sound-waves.  I  have  improved  the  hearing  of  such 
patients  by  introducing  small  silver  tubes  especially 
constructed  for  this  purpose. 

DISEASES  AFFECTma  THE  ATJDITORT  NERVE. 

Diseases  affecting  this  nerve  are,  as  a  rule,  due  to  sec- 
ondary causes,  such  as  meningitis,  cerebro-spinal  men- 
ingitis, aneurism  of  the  basilar  artery,  when  there  is 
likely  to  be  more  or  less  congestion  of  the  neurilemma 
of  the  nerve.  In  purulent  meningitis,  and  when  there 
are  extensive  caries  and  necrosis  of  the  temporal  bone, 
the  nerve  is  likely  to  be  inflamed  and  infiltrated. 

Atrophy  of  the  auditory  nerve  results  from  diseases 
of  the  brain  and  cerebellum,  and  occurs  in  certain  cases 
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in  which  tumors  of  the  brain  press  upon  the  nerve,  the 
latter  disappearing  altogether  in  some  instances ;  also 
from  aflFections  of  the  spinal  cord,  especially  locomotor 

ataxia. 

BruhP  has  demonstrated  microscopic  specimens  of 
the  cochlea  of  a  patient,  aged  forty-four  years,  who 
lost  his  hearing  in  the  course  of  tabes.  Corti's  organ 
and  the  termination  of  the  vestibular  nerve  did  not 
show  any  marked  changes.  The  spiral  ganglion  and  the 
trunk  of  the  auditory  nerve  presented  distinct  changes, 
which  could  be  followed  into  the  medulla  oblongata. 
According  to  the  grade  of  the  anatomical  changes,  it  can 
l>e  assumcnl  that  the  process  of  degeneration  started  from 
the  spiral  ganglion. 

NEW-aROWTHS  AFFECTINa   THE  INNER  EAR. 

New-gn)wths  affecting  the  labyrinth  and  auditory 
nerve  generally  have  their  origin  in  the  cranial  cavity 
or  the  middle  ear.  Cases  have,  however,  becMi  rej)orted 
of  primary  sarcoma  and  of  neuroma  of  the  auditory 
nerve.  The  new-growths  that  are  observed  most  fre- 
quently in  the  external  meatus  and  tympanum  which 
involve  the  petrous  l)one  and  inner  ear  are  epitheliomata 
and  sarcomata. 

HYPERJESTHESIA  ACUSTICA. 

Occasionallv  in  neurasthenic  or  hiy:hlv  nervous  indi- 
viduals,  or  those  recovering  from  a  long  illness,  certain 
sounds  give  rise  to  painful  sensations  in  the  (»iir.  This 
same  phenomenon  is  observer!  also  in  ecTtain  forms  of 
sclerosis  of  the  middle  ear  and  in  acute  and  ehronie  dis- 
eases of  the  middle  ear  and  labyrinth.  It  is  a  curious 
fact  that  such  patients  are  often  extremely  deaf. 

>  German  Otological  Society,  Archives  of  Otology,  vol.  zxxiv.  No.  6. 


CHAPTER   XIV, 

DEAF-MUTISM. 

Deaf-mutism  may  be  congenital  or  acquired — e,  g.y 
due  to  some  disease  affecting  the  ear  soon  after  birth. 
Heredity  is  one  of  the  most  frcnjuent  causes,  as  well  as 
consanguineous  marriages.  In  many  instances  of  con- 
genitid  deaf-mutism  the  cause  is  traceable  to  some  fore- 
father, although  occasionally  children  are  born  deaf  who 
present  no  heredihiry  history  whatever. 

Ac(juired  deaf-mutism  is  usually  due  to  some  intra- 
cranial or  general  disease,  such  as  meningitis,  hydro- 
cephalus, cerebro-spinal  meningitis,  injuries  of  the 
auditory  nerve  from  falls  or  blows,  st^arlatina,  measles, 
typhus  and  typhoid  fevers,  diphtheria,  mumps,  inflam- 
mation of  the  labyrinth,  and  syphilis.  Scarlet  fever  in 
children  is  the  most  frequent  cause  of  permanent  deaf- 
ness and  deaf-mutism.  According  to  the  statistics  of 
May,  in  five  thousand  six  hundred  and  thirteen  cases  of 
deaf-mutism,  five  hundred  and  seventy-two  were  due  to 
scarlet  fever.  It  is  occasionally  impossible  to  tell 
whether  a  case  of  deaf-mutism  in  an  infant  is  congenital 
or  acquired,  for  until  the  child  is  a  year  old  the  defect 
in  hearing  is  not  noticed,  so  that  the  parents  often 
believe  that  the  child  had  good  hearing  up  to  a  certain 
age,  but  that  the  deafness  came  on  suddenly.  Of  one 
thousand  and  seventy -six  cases  of  deaf-mutism  report4»<l 
by  Macleod  Yearsley,^  four  hundred  and  eighty-four,  or 

1  TransHctions   Ninth   International  OtoloKiral  Congress,  Boston,  Mass., 
Ang.  12,  1912. 
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44.98  per  cent.,  were  born  deaf,  and  five  hundred  and 
ninety-two,  or  55.0  per  cent,  acquired  their  defect. 

Of  four  hundrwl  and  seventy-nine  deaf-born  cases,  no 
family  history  could  be  obtained  in  one  hundred  and 
forty-eight.  In  one  hundred  and  eighty-six  there  was 
no  family  history  of  congenital  deafness,  and  in  the 
remaining  one  hundred  and  forty-five  other  examples 
of  deaf-birth  occurred.  The  second  group,  viz.,  one 
hundred  and  eigiity-six  cases  "showed  chiefly  as  possible 
etiological  factors,  illegitimacy,  insanity,  chronic  alcohol- 
ism, and  the  presence  in  the  family  of  such  other  defect- 
ives as  mental  deficients,  imbeciles,  physical  deficients, 
and  epilepsy.  There  were  also  eight  instances  of  cousin 
marriage."  He  further  says,  "  that  it  is  an  established 
fact  that,  in  investigating  the  part  played  by  heredity  in 
deaf-birth,  the  collateml  family  tree  is  of  equal  or  even 
greater  importance  than  the  direct  ancestry.''  Besides 
consanguinity,  alcohol,  and  insanity  as  factors,  Yearsley 
believes  that  congenital  syphilis  is  a  potent  cause  of 
acquired  educational  deafness  in  children,  but  very  little 
is  known  as  to  its  influence  upon  deaf-birth.  He  Sieves 
it  probable  that  certain  cases  of  congenital  deafness  may 
be  due  to  syphilis. 

Of  five  hundred  and  ninety-two  acquired  cases  of 
deafness,  reporttnl  by  the  same  writer,  26.:^  i)er  cent.  owe<l 
their  origin  to  the  exanthemata,  and  21.9  per  cent,  were 
due  to  preventable  middl(»-ear  disease.  The  writer  of 
this  paper  concludes  by  saying:  "  Not  only  do  otologists 
rc^quire  to  be  awakened  to  a  realization  of  their  duties  to 
the  deaf  child,  but  general  practitioners  educated  to  that 
sense.  If  marriages  of  the  deaf-born  and  of  blood  rela- 
tions and  the  union  of  alcoholics,  sy])hilitics,  and  those 
with  a  family  taint  of  insanity  could  be  prohibited,  these 
restrictions  would  be  of  great  assistance." 
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Anatomical  investigations  show  tliat  congenital  deaf- 
ness is  due  to  some  arrest  or  defect  in  development 
of  the  temporal  bone,  such  as  bilaterial  atresia  of  the 
external  auditory  canal,  imperfect  development  or 
absence  of  the  tympanic  cavity,  defects  in  or  bony 
closure  of  the  fenestra  rotunda,  anchylosis  of  the  stapes, 
and  arrest  of  development  of  the  labyrinth  or  auditory 
nerve.  Alexander^  of  Vienna  has  reported  on  the 
microscopic  examination  of  the  ear  of  a  deaf-mute.  In 
addition  to  other  changes  there  were  bilateral  atrophy 
(hypoplasia)  of  the  eighth  nerve  in  the  trunk  and 
branches,  and  of  all  of  the  ganglia,  atrophy  of  the 
static  nerve,  of  the  terminals  of  Corti's  organs,  and 
bilateral  arrest  of  development  of  the  capsules  of  the 
cochlea. 

In  acquired  deaf-mutism,  the  principal  anatomical 
changes  are  constriction  of  the  external  auditory  canals 
of  both  sides  occurring  in  early  life,  which  usually  is 
due  to  a  severe  attack  of  diphtheria  or  scarlatina  in 
which  there  has  been  a  purulent  inflammation  of  the 
middle  ear,  followed  by  extensive  caries  and  necrosis  of 
the  temporal  bone.  Other  causes  are  the  formation  of 
adhesions  with  anchylosis  of  the  ossicula  and  certain 
changes  in  the  labyrinth  and  auditory  nerve  from  the 
genend  diseases  already  mentioned.  A  baby  brought 
to  my  observation  a  short  time  ago,  although  he  had 
learned  to  say  a  few  words,  had  gradually  lost  all  power 
of  sjXTch  and  hearing.  On  closely  questioning  the 
mother,  it  was  ascertained  that  the  child  had  had  a  fall 
from  a  baby  carriage  some  months  previously.  In  a 
case  of  acquired  deaf-mutism  reported  by  Schwabach,* 
following  an  attack  of  cerebro-spinal  meningitis  in  the 

*  Archives  of  Otolojfy,  Dec,  1904. 

*  Archives  of  Otology,  Dec.,  1904. 
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seventh  year,  there  was  found  complete  obliteration  of 
the  cochlea,  with  newly-formed  bone  tissue  on  both 
sides  and  a  peculiar  new  formation  in  the  vestibule,  also 
bilateral.  This  consisted  principally  in  a  convolution 
of  medullated  nerve  fibres,  presenting  the  picture  which 
Virchow  has  described  as  an  amputation-neuroma. 

Children  are,  as  a  rule,  apt  to  be  dumb  if  the  deaf- 
ness comes  on  during  the  first  three  or  four  years  of 
life,  and  even  later.  If  the  child  is  bright  and  intelli- 
gent, and  has  already  learned  to  read,  dumbness  may 
be  prevented  if  the  parent  or  guardian  shows  very 
watchful  attention. 

Cliildreu  who  lose  their  hearing  after  seven  years  of 
age  are  scarcely  ever  dumb.  In  testing  the  hearing  of 
a  child  that  is  deaf  and  dumb  the  surgeon  should  stand 
behind  the  child,  whore  he  cannot  be  observed,  and 
then  either  clap  his  bauds  or  blow  a  shrill  whistle  or 
trumpet.  If  the  child  hears  any  sound  whatever,  he 
will  naturally  turn  his  head  in  the  direction  from  which 
it  comes.  By  some  expression  of  the  face  the  child  will 
often  demonstrate  to  the  surgeon  whether  he  hears  low 
or  high  tuning-forks  when  they  are  placed  on  the  mas- 
toid process  and  portions  of  the  skull.  If  it  seems 
certain  that  some  perception  of  sound  exists,  the  surgeon 
should  test  each  ear  separately  to  see  if  the  patient  hears 
vowel  sounds  and  speech. 

Deaf-mutes  without  hearing  are  not  affected  by  rota- 
tion. The  best-hearing  deaf-mutes  show  generally 
rotating  vertigo. 

Prognosis.  As  to  the  prognosis,  it  is  more  favorable 
in  congenital  deaf-mutism  than  in  the  acquired  form. 
Occasionally,  but  very  infrequently,  improvement  occurs 
in  the  case  of  congenital  deaf-mutism,  while  in  profound 
deafness  which  has  followeil  an  attack  of  scarlet  fever, 
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diphtheria,  or  intracranial  disease^  a  change  for  the  better 
is  seldom  observed. 

Treatment.  If,  in  a  case  of  deaf-mutism,  the  drum- 
heads are  retracted,  thickened,  and  present  other  changes 
of  a  catarrhal  character,  or  the  Eustachian  tubes  are  con- 
stricted so  that  air  does  not  readily  enter  the  tympanic 
cavities,  tlie  surgeon  should  inflate  the  ears  by  Politzer's 
method  or  by  catheterization,  while  the  same  general 
treatment  should  be  carried  out  as  has  been  indicated  in 
the  cliapter  on  Chronic  Catarrhal  Otitis  Media.  If  the 
external  auditory  ciinals  have  become  very  much  con- 
tracted from  suppurative  inflammation  of  the  middle 
ear,  which  has  been  due  to  scarlet  fever  or  diphtheria, 
an  attem])t  should  be  made  to  dilate  the  c^inal  and  to 
treat  tlie  case  on  general  surgical  principles  according  to 
the  indications. 

AVhen  the  labyrinth  has  become  involved,  owing  to 
cerebro-spinal  meningitis  or  some  other  disease,  the 
patient  should  be  given  strychnine  or  other  nerve  tonics, 
and  strict  attention  should  be  paid  to  the  patient's  gen- 
eral health.  lotlide  of  potash  is  indicated  in  some  cases, 
espci'ially  of  a  syphilitic  character.  Pilocarpine  is  a 
reme<ly  tliat  should  be  tried  if  the  patient's  general 
health  is  good,  and  the  deafness  has  been  acquired  and  is 
due  to  labyrinthine  disease.  It  is  most  important  to 
administer  this  drug  very  cautiously,  on  account  of  its 
depressing  action  on  the  heart;  and  when  given,  it 
should  be  continued  if  possible  for  a  period  of  at  least 
six  weeks.  In  a  case  ^  of  extreme  deafness  in  an  adult, 
caused  by  typhoid  fever,  in  which  the  patient  was  unable 
to  hear  tlie  voice  through  a  speaking-trumpet  with  one 
ear,  it  was  necessary  to  give  pilocarpine  hypodermically 

'  Bacou :  Now  York  Medical  Journal,  July  24,  1897. 
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for  a  period  of  six  weeks  l^efore  any  marked  improve- 
ment took  place.  It  is  wiser  to  discontinue  the  treat- 
ment for  a  few  days  should  the  patient  become  very 
weak. 

mSTBUCTION  AND  EDUCATION  OF  DEAF-MUTES. 

There  are  tw^o  methods  or  systems  by  which  deaf- 
mutes  are  educated,  one  the  so-called  French  system  of 
instruction,  consisting  in  an  artificial  finger-alphabet, 
with  a  series  of  signs  and  gestures,  and  the  other  the 
pure  oral  or  German  method,  which  consists  in  the 
employment  of  articulate  speech  and  lip-reading.  At 
the  International  Congress  held  at  Milan  in  1880  it  was 
the  unanimous  opinion  that  the  German  method  was 
the  better  one,  and  at  the  present  time  lij>-reading  or 
speech -reading  is  generally  taught  not  only  in  Europe, 
but  also  in  the  United  States,  to  the  exclusion  of  the 
sign  languagx?. 

The  (lerman  method  necessitates  great  skill  and 
patience  on  the  part  of  both  teacher  and  pupil.  In 
order  to  become  proficient  in  lip-rc»ading,  it  is  first  of 
all  necessary  that  the  child  ])ossess  ordinary  intelligence 
and  normal  vocal  organs.  A  child  who  is  a  congenital 
deaf-mute  should  be  at  least  seven  years  of  age  before 
such  instruction  is  begun,  and,  in  order  to  be  able  to 
understand  and  communicate  perfectly  with  others,  this 
teaching  should  be  contiuueil  for  seven  or  eight  years. 

Some  deaf-mutes  are  taught  to  speak  very  distinctly, 
while  with  others  it  is  almost  impossible  to  understand 
what  thev  Siiv.  As  it  is  difficult  for  deaf-mutes  to 
modulate  the  voice,  there  is  often  an  unpleasant  harsh- 
ness of  speech. 

The  French  system   is  employed  occasionally  in  the 
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case  of  deaf-mutes  who  are  deficient  in  intelligence  and 
who  cannot  master  the  oral  method.  It  is  often  impos- 
sible to  teach  lip-reading  to  those  who  have  been  deaf 
for  many  years,  and  who  are  accustomed  to  using  signs. 

When  a  child  has  suddenly  become  deaf  from  some 
general  disease,  such  as  scarlet  fever  or  diphtheria,  it  is 
important  for  tlie  patient  himself  to  read  aloud  for  an 
hour  or  two  each  day  in  order  not  to  lose  the  art  of 
speech.  For  all  who  have  recently  become  deaf,  and 
who  cannot  be  cured  by  treatment,  whether  children  or 
adults,  an  attempt  should  be  made  at  once  to  teach  lip- 
reading,  provided,  of  course,  the  child  is  old  enough. 
When  speech  has  once  been  acquired,  it  is  much  easier 
to  instruct  the  patient  than  when  the  deafness  is  con- 
genital. 

The  German  method,  or  the  science  of  lip-,  speech-,  or 
expression-reading,  consists  in  teaching  deaf-niut€s  to 
watch  the  lips  and  tongue,  as  well  as  to  produce  first 
of  all  tlie  simple  articulate  sounds,  and  eventually  the 
more  complex  ones. 

After  being  instnicted  in  all  the  sounds  necessary  to 
the  language,  the  pupil  is  then  taught  how  to  form 
words,  and  the  meaning  of  such  words  is  conveyed  to 
the  child  by  means  of  pictures,  models,  etc.  The  use 
of  signs  should  be  prohibited,  for  otherwise  the  pupil 
will  not  be  apt  to  master  the  German  method,  since 
the  former  is  much  easier  to  learn  than  tlie  latter  and 
rec[uires  much  less  patience  and  perseverance  on  the 
part,  of  the  patient.  The  general  education  of  the  child 
should  be  carried  on  at  the  same  time.  An  intelligent 
and  observing  pupil  soon  l(»arns  to  notice  not  only  the 
movement  of  the  lips,  but  also  the  position  of  the 
tongue,  the  general  shape  of  the  mouth,  and  the  facial 
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exprfssion.     IIo  also  watches  the  brow  expression,  the 

twinkle  in  the  eve,  and  the  involuntary  movement  of 
the  hear]. 

Prof.  Denker*  has  reporteil  that  "in  the  Bavarian 
Senate,  it  was  voted  that,  owing  to  the  favorable  results 
ol)taine<l  for  a  number  of  years  in  Municli  by  separate 
instruction,  deaf-mutes  are  to  ha  collected  in  separate 
classics  and  instructeil  by  a  methcMl  in  which  the  eye  and 
ear  are  equally  employ e<l ;  and  it  would  seem  desirable 
that,  in  the  various  institutions  for  deaf-mute  children, 
separate  divisions  should  be  formed  for  those  with  audi- 
tory remnants." 

Many  persons  of  a  neurasthenic  tem{)erament,  and 
who  are  (juite  deaf,  owing  to  chronic  catarrhal  otitis 
media,  and  who  consequently  are  unable  to  take  part  in 
general  cx>nversation,  occasionally  l>ecome  morose  and 
despondent.  These  unfortunate  patients,  after  receiv- 
ing instruction  in  lip-reading  or  s}>eoeh-reading,  are 
often  enabled  to  resume  business  and  to  become  again 
useful  members  of  soc^iety,  while  the  feeling  of  despond- 
ency and  isolation  gives  place  to  renewed  interests  and 
ambitions. 

EAB-TBUMPETS  AND   OTHER  AIDS    TO  HEABINa. 

Ear-trumpets  are  of  service  in  certain  forms  of  deaf- 
ness, more  especially  when  due  t4)  chronic  catarrh  of 
the  middle  ear,  in  which  the  drumhead  and  ossicular 
chain  are  ])resent.  In  those  cases  in  which  the  laby- 
rinth is  affocttnl  and  the  function  of  the  auditory  nerve 
is  destroyed  completely,  an  ear-trumpet  is  generally 
useless.  As  the  object  of  the  hearing-instrument  is  to 
collect  the  sound-waves  and  conduct  them  to  the  auditory 
apparatus,  it  stands  to  reason  that  the  efficiency  of  the 

^  Archives  of  Otology,  December,  1904. 
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instrument  depends  on  the  surface  by  which  the  sound- 
waves are  collected  and  reflected  to  the  drumhead. 

When  two  persons  desire  to  carry  on  a  conversation, 
the  best  instrument  for  this  purpose  is  the  "conversa- 
tion-tube "  (Fig.  202),  consisting  of  a  tube  about  four 
feet  in  length,  with  a  bone  tip  at  one  end  for  insertion 
into  the  external  meatus,  while  at  the  other  end  there 
is  a  mouth-piece,  shaped  like  a  cup.  In  talking  into 
the  mouth-piece  the  person   speaking  should  hold  the 

Fig.  202. 


Cunveraation-tube. 


mouth  (*lose  to  it,  and  should  at  first  speak  in  an  ordi- 
nary tone  of  voice,  for  loud  sounds  sj)oken  through  the 
tulx)  are  sometimes  distressing  to  the  patient  and  cause 
giddiness. 

For  the  purpose  of  hearing  at  great  distiuices  various 
trumpet-shaped  instruments  have  bei^n  devised  (Fig. 
203).  As  the  external  meatus  occasionally  becomes 
irritated  from  inserting  the  conical  end  in  the  canal,  an 
otophone  has  been  constructed  (Fig.  204)  whereby  this 
annoyance  is  prevented.  The  sound-waves  in  this  in- 
atrument  are  transmitted  through  a  rubber  disk  which 
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IM  Httytclietl  ttglitly.  A'^erj'  small  tnimpets  are  useless, 
as  Wfll  lis  tlie  viirioiis  tubea  wliicli  are  introduce*!  into 
tlio  cnnnl.  There  is  nii  exception  to  tliis  rule,  and  that 
is  in  the  case  of  a  collai>s«l  meatns,  u  subject  already 

Pia.  203. 


^ 


Ear-trumpet. 


referred  to.  In  aged  persons  tlie  walls  of  tlic  moutus 
sometimes  collapse,  so  that  it  is  difficult  for  tlie  sound- 
wave.s  to  be  transmitted  to  the  drumhead.  In  siicli 
cases  a  silver  tube  is  useful  in  holding  the  walls  of  the 

Fio.  204. 
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meatus  apurl.  IthiKles's  audiphone  consist.-!  of  a  flexible 
fan-shaped  plate  of  vulcanite  which  has  Ix-on  lacquered, 
and  which  has  a  handle  attaelied.  liy  prcssiiif;  the 
upper  border  of  the  instrument  against  the  upper  incisor 
and  canine  teeth,  a  curved  J^u^face  is  presented,  with  the 
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convexity  forward.  The  sound-waves  arc  collected  by 
the  audiphone  and  carried  through  the  teeth  and  bones 
of  the  skull  to  the  internal  ear.  This  instrument  has  a 
very  limited  use,  and  is  never  recommended  unless  the 
patient  has  a  good  set  of  teeth. 

Politzer  has  devised  an  instrument  the  "  principle  of 
which  depends  upon  the  vibration  of  the  cartilaginous 
plate  of  the  auricle  being  transmitted  by  an  elastic 
sound-conductor  to  the  membrana  tynipani."  It  con- 
sists of  a  narrow  drainage-tube,  4  to  5  mm.  long  and 
2  mm.  thick ;  one  end,  which  is  clipped,  being  brought 
into  contact  with  the  drumhead,  wliile  tlie  other  end, 
which  lies  in  the  concha,  is  in  contact  with  the  cartilage 
of  the  auricle.  The  effectiveness  is  increased  by  having 
a  round  rubber  plate  near  its  outer  end.  Tlie  instru- 
ment is  of  most  benefit  in  cases  of  middle-ear  catarrh 
when  the  membrana  tynipan:  is  flaccid,  but  is  useless  in 
cases  of  rigidity  and  anchylosis  of  the  ossicula. 

The  acousticon  and  similar  electrical  instruments, 
which  are  practically  "portable  telephones,"  are  of 
great  service  to  some  extremely  deaf  patients,  while 
others  cannot  use  them  at  all. 
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METHOD  OF  PBEPABINa  SMEARS. 

All  preparations  of  pus  for  the  purpose  of  bacteriolog- 
ical examination  should  be  as  thin  as  possible.  The  best 
method  is  to  cleanse  thoroughly  two  medium  thick  new 
cover  glasses,  obtain  and  place  in  the  centre  of  one  a 
drop  of  pus,  place  the  other  cover  over  it,  compress  the 
two  between  the  thumb  and  forefinger  of  the  left  hand 
sufficiently  to  secure  a  uniformly  thin  layer  of  the  secre- 
tion, remove  the  surplus  around  the  edges  with  a  small 
piece  of  filter  paper,  gauze  or  other  material  which  can 
be  destroyed,  slide  one  cover  over  the  other  until  the 
edge  of  one  projects  beyond  the  edge  of  its  companion, 
then  grasp  the  upper  cover  between  the  thumb  and  fore- 
finger of  the  right  hand,  grasp  the  under  cover  in  a  sim- 
ilar manner  with  the  left  hand,  and  continue  the  sliding 
movement  until  the  covers  are  completely  separated. 
They  should  then  be  laid  down,  prepared  surface  up, 
and  allowed  to  dry  in  the  air.  When  thoroughly  dry 
they  are  ready  for  the  bacteriologist. 

If  a  drop  of  pus  cannot  be  obtained,  the  next  best 
method  is  to  secure  the  specimen  desired  by  means  of 
cotton  wound  on  the  end  of  a  cotton  carrier  or  tooth 
pick,  and  then  smear  it  over  the  surface  of  the  covers  or 
clean  new  slides  as  thinly  and  evenly  as  possible  and 
allow  them  to  dry  as  above. 
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CULTIVATIONS. 

Almost  any  antiseptic,  including  boric  acid,  will 
inhibit  the  growth  of  germs  ;  consequently  considerable 
care  must  be  used  in  making  cultivations  from  the  canal 
or  tympanum.  If  the  canal  has  been  irrigated  with  an 
antiseptic  solution,  and  a  cultivation  is  desired,  the  canal 
should  be  irrigated  carefully  with  w^arm  sterile  water, 
the  meatus  then  being  closed  with  cotton,  and  allowed  to 
remain  undisturbed  for  several  hours.  The  cotton  is 
then  to  be  removed,  the  canal  thoroughly  cleansed  with 
dry  sterile  cotton,  and  the  pus  for  the  cultivation 
removed  from  the  tympanum,  or  blown  through  the 
perforation  by  the  patient,  who  has  been  directed  to 
blow  his  nose.  If  this  fails  on  account  of  the  tube  being 
closed,  the  pus  can  be  drawn  through  by  exhausting  the 
air  in  the  canal  with  the  Delstanche  masseur.  The  next 
step  is  to  make  the  inoculation.  The  surgeon  should 
have  two  culture  tubes,  one  of  solid  media  such  as  blood 
serum  or  agar,  and  the  other  of  bouillon,  and  two  sterile 
cotton-tipped  wire  rods  such  as  are  supplied  by  the 
Boards  of  Health  for  diphtheria  cultivations.  A  sepa- 
rate rod  should  be  used  for  each  tube. 

If  the  case  "  has  not  perforated  "  the  method  of  pro- 
cedure will  differ  slightly  provided  it  is  desirable  to 
make  the  cultivation  at  the  time  of  the  paracentesis.  In 
this  event,  the  canal  should  be  sterilized,  then  irrigated 
with  warm  sterile  water,  and  thoroughly  dried  with 
sterile  dry  cotton.  An  assistant  should  hold  the  cotton- 
tipped  sterile  rod  in  a  position  to  enable  him  to  hand  it 
to  the  operator  quickly  without  contamination,  so  that 
the  moment  paracentesis  has  been  done  the  operator  can 
obtain  a  specimen  of  pus  escaping  from  the  tympanum 
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before  hemorrhage  has  obscured  the  field  of  operation. 
The  utmost  care  is  necessary  to  insure  success,  as  Dixon 
states  that  failure  has  frequently  resulted  from  mopping 
out  the  canal  with  alcoholic  bichloride  previous  to  par- 
acentesis, and  making  cultivations  as  much  as  an  hour 
after  irrigations  with  so  mild  an  antiseptic  as  boric  acid. 
It  is  seldom  possible  to  demonstrate  the  presence  of 
the  Klebs-LofHer,  or  the  tubercle  bacillus  in  secretions 
from  the  ear  without  cultivation  in  the  case  of  the 
former,  and  the  physiological  experiment  in  the  case  of 
the  latter. 

PHTSIOLOGIOAL  mOCULATION  EXPERIMENT. 

The  inoculation  experiment  will  frequently  fail  though 
we  are  morally  certain  that  tuberculosis  exists. 

Failing  to  demonstrate  the  presence  of  the  tubercle 
bacillus  by  means  of  cover-glass  preparations  of  the  pus, 
the  physiological  experiment  is  to  be  undertaken  as 
follows :  Prepare  the  canal  as  above,  have  ready  a 
healthy  rabbit  with  a  cocainized  eye,  and  instruments  as 
follows,  sterilized  by  boiling;  one  pair  of  smooth  flat 
fine-pointed  forceps,  a  pair  of  fine-pointed  ear  scissors, 
and  a  set  of  ear  specula,  for  the  purpose  of  removing 
suspicious  tissue,  and  a  fine  flat-pointed,  rubber-tipped 
pipette  or  dropper  for  the  purpose  of  removing  pus  for 
the  inoculation,  and  for  the  rabbit  a  pair  of  fixation 
forceps  and  a  keratome.  Ocular  specula  are  generally 
too  large  to  be  used  on  the  eye  of  a  rabbit ;  therefore 
the  lids  will  have  to  be  separated  by  an  assistant.  The 
rabbit  can  be  held  by  a  second  assistant  who  will  grasp 
the  ears  with  one  hand,  the  hind  legs  with  the  other,  and 
stretch  the  animal  which  will  then  be  helpless,  or  its 
body  and  legs  can  be  confined  in  a  large  towel  when  one 
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assistant  can  hold  the  animal  by  the  ears  with  one  hand 
and  separate  the  lids  with  the  otlier.  The  operator 
having  obtained  the  tissue  or  pus  required  will  make  as 
small  an  incision  as  will  admit  the  material  through  the 
cornea  into  the  anterior  chamber.  This  incision  is  best 
made  at  the  upper  limbus  and  the  tissue  or  pus  should  be 
deposited  in  the  anterior  chamber  as  low  down  as  possi- 
ble while  firmly  holding  the  globe  with  the  fixation 
forceps,  otherwise  the  animal  \\\\\  subsequently  be  able 
to  remove  the  offending  material  through  the  corneal 
wound  by  rubbing  his  eye,  or  the  iris  may  force  it  out 
by  retraction,  if  it  be  left  near  the  wound.  The  animal 
is  then  to  be  penned  without  dressing.  During  the  next 
twenty-four  to  thirty-six  hours  there  is  generally  violent 
reaction.  This  will  soon  subside,  and  the  eye  may 
become  almost  normal,  but  about  the  beginning  of  the 
third  week,  if  the  material  was  tubercular,  either  a 
tubercular  iritis  or  panophthalmitis  will  become 
apparent.  The  eye  should  not  be  removed  for  examina- 
tion before  the  end  of  the  third  week,  and  a  negative 
report  should  not  be  given  before  the  end  of  the  fourth 
or  fifth  week. 
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Abscess  of  brain,  404, 407-438 
cerebellar,  417 
cerebral,  407,  410 
extradural,  404,  407 
intradural  or  cerebral,  410 
temporo-sphenoidal,  410-417 
Acoustic  labyrinth,  60 
Acute  circumscribed  inflamma- 
tion of  external  auditory 
canal,  127 
diffuse  inflammation  of  ex- 
ternal auditory  canal,  124 
Adenoid  growths,  194 
causation,  197 
diagnosis  of,  198 
method  of  examination  for, 

199 
symptoms  of,  196 
treatment  of ,  200 
Adenoids,  excision  of,  causing 
hemorrhage,  205 
followed  by  mastoid  dis- 
ease. 305,  368 
improvement    in    hearing 
after,  206 
Aditus  ad  antrum,  33,  325 
Alcohol   treatment   in   chronic 

{)urulent  otitis  media,  279 
en's  foreign-body  forceps,  147 
Ampulla,  50 

Anaemia  of  labyrinth,  532 
causes  of,  532 
symptoms  of,  532 
treatment  of,  532 
Anatomy  of  ear,  17 

of  internal  ear,  46,  487 
Angiomata,  305 


Annulus  tympanicus,  22,  324 
Antihelix,  19 
Antitragus,  19 

Antrum,  disease  of,  excision  of 
ossicles  in,  392 
guide  for  opening  the,  381 
mastoid,  33,  44,  325,  335 
Aphasia,  415 
Apparatus  for  generating  ozone, 

239 
Appearances  of  normal  external 
auditory  canal  and  membrana 
tjrmpani,  74 
Appendix,  562 
Aquseductus  cochleae,  49,  52 
Fallopii,  32 
vestibuli,  48 
Arnold's  nerve,  25 
Artery  forceps,  376 
Artificial  aids  to  hearing,  558 
leech,  186 

membrana  tympani,  292 
Atheroma  of  auricle,  119 
Attic,  33,  36,  176,  325 

acute  inflammation  of,  176 
Attollens  aurem  muscle,  19 
Attrahens  aurem  muscle,  19 
Auditory  canal,  external,  21 
at  birth,  22 
blood-supply  of,  24 
diseases  of,  123 
eczema  of,  137 
foreign  bodies  in,  144 
funinculosis  of,  127 
her|>es  zoster  of,  137 
inflammation    of,   acute 
circumscribed,  127 
diffuse,  124 
chronic  diffuse,  125 
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Auditory   canal,   external,    in- 
flammation   of, 
croupous,  132 
diphtheritic,  132 
malformation  of,  123 
operation  for,  123 
nerve,  59 

diseases  affecting,  549 
causes  of,  549 
nervous  supply  of,  25 
normal  appearance  of,  74 
polypi  of,  136 
sebaceous  tumors  of,  138 
seborrha^a  of,  138 
syphilis  of,  133 
Aural  syringe,  141,  142 
vertigo,  538 
opening  labyrinth  for  relief 
of,  540 
Auricle,  18 
abscess  of,  118 
atheroma  of,  1 19 
blood-supply  of,  24 
congenital  deformities  of,  100- 

105 
cysts  of,  110 
deformity   of,    from   chronic 

eczema,  115 
deposition  of  urates  in,  118 
dermatitis  of,  111 
dermoid  cysts  of,  118 
description  of,  18 
diseases  of,  ICIO 
eczema  of,  115 
epithelioma  of,  121 
erysipelas  of,  111 
erythema  of,  118 
fibroma  of,  119 
frost-bite  of,  114 
function  of,  60 
herpes  zoster  of,  118 
hyperaemia  of,  111 
injuries  of,  105 
keloid  of,  118 
lacerated  wound  of,  106 
lupus  of,  118 
malformations  of,  100 

operation  for,  102,  104 
malignant  growths  of,  118 
moUuscum  fibrosum  of,  118 
myxofibroma  of,  118 


Auricle,  nervous  distribution  of, 
25 
ossification  of,  118 
porrigo  contagiosa  of,  118 
sebaceous  c^t  of,  118 
syphilitic  diseases  of,  121 
tmea  tonsurans  of,  118 
tumors  of,  118 

Autogenous  vaccines,  130,  280 

Autophony,  164 

Aviation  Service,  ear  tests 
required  by  U.  S.  Govern- 
ment for,  521 


B 


Babinski  sign,  419,  475 
Bacillus  pyocyaneus,  357 
Bacteremia,  458 
Bdrdny  chair,  517 
noise  apparatus,  493.  494 
tests.  512 
Berthold's  polypus  scissors,  284 
Bing's  test,  96 
Bistoury  for  incising  drumhead, 

189 
Blake's  Eustachian  catheter,  84 
middle-ear  s>Tinge,  284 
operating  otoscope,  73 
paper  disks,  295 
polypus  snare,  311 
rubber  spring,  246 
tuning-fork,  94 
Bleeders,  coagulability  of  blood 

in,  200 
Blood-clot  in  mastoid  disease, 
386 
examinations,  458 
Blood-supply  of  auricle,  24 
of  external  meatus,  24 
of  tympanum,  37 
Boilermaker's  deafness,  547 

causes  of,  547 
Bosworth's  nasal  specula,  219 
Boucheron's  speculum,  70 
Bougies,  Eustachian,  250 
Brain,  abscess  of,  404,  407 
causes  of,  404 
course  of,  428 
diagnosis  of,  428 
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Brain,  abscess  of,  intermediate 
path,  438 
leucocytosis  of,  421 
opening  in  lateral  ventricle 

from,  426 
pathology  of,  404 
prognosis  of,  428,  430 
symptoms  of,  413 
temperature  charts  in,  413, 

416 
treatment  of,  431 
venous  supply  of,  439 
Brandegee  forceps,  202 
Burow's  solution,  167 


Caloric   test   for   nystagmus, 

490,  520 
Canal,  external  auditory,  21 

of  Huguier,  35 
Canalis  centralis  modioli,  52 
reunions,  57 
spiralis  modioli,  52 
Carcinoma  of  temporal  bone, 

183 
Caries  and  necrosis  of  temporal 
bone,  314 
prognosis  of,  319 
symptoms  of,  318 
treatment  of,  319 
of  posterior  bony  wall  of  ex- 
ternal meatus,  394 
Carotid  artery,  325 
Cat's  car,  102 
Celluloid  bougies,  250 
Cerebellar  abscess,  417 
facial  paralysis,  417 
pathology  of,  406 
prognosis  of,  428 
symptoms  of,  417-420 
treatment  of,  431 
Cerebral  abscess  due  to  acute 
otitis  media,  410 
facial  paralysis  due  to,  417 
percussion  of  skull  in,  417 
with  chills  and  high  tem- 
perature, 414 
fossa,   middle,   large  carious 
opening  in,  317 


Cerebral  veins  and  sinuses,  441 
Cerebro-spinal  fluid,  alkalinity 
or  acidity  of,  479 
importance  of  early  exami- 
nation of,  480 
presence  of  dextrose  in,  480 

meningitis,  source  of  infection 
in,  527 
serum  therapy  in,  484 
Cerumen  inspissatum,  138 
diagnosis  of,  140 
prognosis  of,  140 
symptoms  of,  139 
treatment  of,  140 
Ceruminal  glands,  23 
Chart    for   recording  histories, 

62 
Cheyne-Stokes    respiration    in 

cerel>ellar  abscess,  420 
Cholesteatoma,  298,  392 
Chorda  tympani  nerve,  29,  35, 

330 
Chronic  diffuse  inflammation  of 

external  auditory  canal,  125 
Citelli's     mastoid     osteotome, 

290 
Clamps,  Michel- Wagener,  214 
Claudius'  cells,  56 
Clicking  tinnitus,  262 
Cochlea,  50 

cupola  of,  52 

function  of,  60 

human,  58 

rabbit,  51 
CoUn's  nasal  speculum,  78 
Concha,  19 

Conversation  tube,  559 
Corti,  membrane  of,  53 

organ  of,  53,  54,  56 
Cotton-carrier,  aluminium,  72 
Crista  basilaris,  54 

helicis,  19 

spiralis,  53 

vestibuli,  49 
Croupous  inflammation  of  ex- 
ternal auditory  canal,  132 
Cultivations,  563 
Cupping-glass,  186 
Curette  forceps,  71 
Curettes,  blunt,  73 

sharp,  309 


570 


INDEX 


Deaf-mutism,  551 
causes  of,  551 

instruction  and  education,  556 
patholo^  of,  553 
prognosis  of,  554 
treatment  of,  555 
Deafness  due  to  collapse  of  car- 
tilaginous meatus,  549 
due  to  old  a^e,  549 

pro^osis  of,  549 
from  qumine,  168 
Deiter's  cells,  54 

nucleus,  489 
Dermatitis  of  auricle.  111 

treatment  of.  111 
Dermoid  cysts  of  auricle,  118, 

121 
Detachment  of  auricle,  148 
Diagnostic  tulxj,  80 
DifTerential  diagnosis  between 
perichondritis    auricula;   and 
haematoma,  109 
Diphtheritic  cast  from  the  mid- 
dle ear,  354 
inflammation      of      external 
auditory  canal,  132 
Diplacusis,  164 

Disease  of  middle  and  internal 
ears    from    mumps, 
543 
diagnosis  of,   543 
treatment  of,  543 
Diseases      affecting      auditory 
nerve,  549 
of  mastoid  process,  323 
Division  of  adhesions,  297 

of  tensor  tympani  muscle,  254 
Drains,  British  Army,  436 
cigarette,  437 
Mother's  wire  gauze,  436 
Drumhead,  bistoury  for  incising, 
189 
danger    of    rupturing,    from 

forcible  inflation^  g§ 
diseases  and  injuries  of,  154 
normal,  28 
perforation  of,  295 
treatment  of,  295 
by  nitrate  of  silver,  295 


Drumhead,      perforation      of, 
treatment  of,  by  paper 
disks,  295 
by  scarification,  295 
by  trichloracetic  acid,295 
rupture  of,  from  diving,  155 
Dr3'  method  of  treatment  in 
chronic  purulent  otitis  media, 
278 
Ductus  cochleae,  52 


Ear,  anatomy  of,  17 
-coug^,  149 
examination  of,  62 
external,  18 
foreign  bodies  in,  144 

persistent  cough  due  to, 

144 
prognosis  of,  145 
symptoms  of,  144 
treatment  of,  145 
internal,  46 

affections  of,  525 
diseases  of,  525 
causes  of,  525,  529 
diagnosis  of,  529,  530 
due  to  injuries,  525 
due  to  microorganisms, 

526 
prognosis  of,  528 
symptoms  of,  528 
middle,  danger  of  removal  of 
polypi  from,  405 
dry  catarrh  of,  227 
examination  of,  79 
granulations  of,  302 
treatment  of,  308 
by  sharp  curette,  309 
inflammation    of,    chronic 

purulent,  263 
inflation  of,  Gruber's  me- 
thod, 83 
Politzer's  method,  81 
Valsalvian  method,  80 
polypi  of,  302 
diagnosis  of,  307 
prognosis  of,  308 
symptoms  of,  306 
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Ear,  middle,  polypi  of,  treats 
ment  of,  311-314 
by  avulsion,  312 
by    galvano  -  cautery, 

310 
with  pol)rpus  snare,  311 
varieties  of,  303 
angiomata,  305 
fibromata,  305 
mucous,  303 
myxomata,  305 
physiology  of,  17,  60 
syringe,  Bacon's,  141 
Neumann's  metal,  141 
soft  rubber  bulb,  142 
syringing  of,  basin  for,  142 
trumpets,  558 
Eczema,  115 
artificial,    from    use   of   im- 
proper ear-drops,  116 
of  auricle,  115 
acute  and  chronic,  115 
symptoms  of,  115 
treatment  of,  116 
varieties  of,  115 
of  external  auditory  canal,  137 
intertrigo  in  children,  115 
Electric  light  and  portable  bat- 
tery, 66 
motor  and  rheostat,  68 
Electricity  in  M^nidre's  disease, 
537 
in  testing  vestibular  appara- 
tus, 520 
Encephaloscope,  Whiting's,  425 
Endolymph,  56 
Epithelioma  of  auricle,  121 
Erysipelas  of  auricle,  111 
causation  of,  1 12 
treatment  of,  113 
use  of  vaccines  in,  113 
complicating  acute  purulent 
otitis  media,  180 
mastoid  disease,  463 
Ether  instead  of  chloroform  in 

mastoid  operations,  374 
Eustachian  catheter,  84 
Blake's,  84 

obstacles  to    introduction 
of,  88 
tube,  38 


Eustachian  tube,  blood-supply 
of,  42 
catheterization  of,  84-88 
examination  of,  79 
function  of,  61 
narrowing  of,  249 
diagnosis  of,  249 
treatment  of,  249 
by  bougies,  250 
osseous,  40,  47 
stricture  of,  249 
Examination  of  the  blood,  458 
Excision  of  ossicles,  297 
Exostoses  of  external  meatus, 
149,  151 
diagnosis  of,  152 
treatment  of,  152 
External  auditory  canal,  21 
disease  of,  123 
eczema  of,  137 
foreign  bodies  in,  144 
isthmus  of  J  26 
malformations  of,  123 
measurements  of,  25,  26 
pachyineningitis,  404 
polypi  of,  136 
sebaceous  tumors  of,  138 
seborrhcra  of,  138 
syphilis  of,  133 
ear,  18 
meatus,  21 
Extradural  abscess,  407 
facial  paralysis  in,  408 
pathology  of,  407 
symptoms  of,  408 
treatment  of,  409 


Facial  nerve,  32,  45 
diseases  of,  330 
paralysis  of  central  origin,  330 
due  to  extradural  abscess, 

408 
due  to  malignant  disease, 

182 
due  to  necrosis  of  temporal 

bone,  319 
operation  for  cure  of,  322 
Falling  after  turning,  519 
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Falling,  attempt  to  overthrow, 
516 
Rhomberg  test  in,  516 
spontaneous,  516 
turning  tests,  516  ^ 

Fenestra  ovalis,  32,  48 
rotunda,  32 

Fibroma  of  auricle,  120 

Fibromata,  303 

Fissures  of  Santorini,  21 

Fistula  auris  congenita,  105 
test,  501 

Flexner's    serum    in    cerebro- 
spinal meningitis,  484 

Floor  cells.  54 

Foetal  skull  with  drumhead,  27 

Foramen  ovale,  32,  48 
rotundum,  32,  48 
stylo-mastoid,  32 

Forceps,  foreign-body  72,  147 

Foreign  bodies  in  external  audi- 
tory canal,  144  • 
symptoms  of,  144 
treatment  of,  145 

Fossa  of  antihelix,  19 
jugularis,  31 
subarcuata,  334 

Fovea  hemispherica,  48 

Fracture  of  handle  of  malleus, 
161 

Free  incision  in  drumhead,  189 

Frost-bite  of  auricle,  114 
treatment  of,  114 

Furunculosis  of  external  audi- 
tory canal,  127 


Galton  whistle,  95,  530 
Ganglion  spirale,  51,  52,  59 
Genu's  test,  97 
Glands,  ceruminal,  23 
enlarged  in  acute  otitis  media 

and  mastoiditis,  471 
Gottstein  curette,  202 
Granulations  and  poljrpi,  302 

prognosis  of,  308 

symptoms  of,  306 

treatment  of,  308 
Griesenger  symptom   in   sinus 
thrombosis,  445 


Gruber's  method  of  inflation  of 
middle  ear,  83 
speculum,  69 
tenotome,  254 


HEMATOMA,  appearance  of,  107 
auris,  or  othsematoma,  107 
causes  of,  107 

deformity  resulting  from,  108 
treatment  of,  108 
Hair  ceUs,  outer  and  inner,  53, 

54 
Hanuner,  percussion,  90 
Hartmann  s    foreign-body   for- 
ceps, 284 
polypus  forceps,  284 
punch  forceps,  313,  314 
tuning-forks,  92,  93 
Haynes'  operation  for  draining 

tne  cistema  magna,  484 
Head-mirror,  64 
Hearing  distance,  89 

tuning-fork  for  testing,  92 
watch  for  testing,  89 
Helicotrema  of  Breschetius,  52 
Helix,  19 

Hemorrhage  after  excision  of 
tonsils,  212 
after   removal   of   adenoids, 

205,206 
from  ear,  149 
into  labyrinth,  532 
Hensen's  cells,  56 
Herpes  zoster  of  auricle,  118 
of  external  auditory  canal, 
137 
Hewitt's  apparatus  for  wash- 
ing out  the  attic,  285 
incus-hook,  289 
Hinsburgh  operation,  508 
Hiss'  leucocyte  extract,  1 14 
Horse  serum,  subcutaneous  in- 
jection of,  200,  208 
Horseley's  instrument    for    ex- 
ploring brain,  433 
Hydrops  ex  vacuo,  169 
Hypenemia  of  auricle,  111 
treatment  of.  111 
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Hyperaemia  of  labyrinth,  530 

causes  of,  531 

diagnosis  of,  531 

symptoms  of,  531 

treatment  of,  531 
Hypersesthesia  acustica,  233,550 
Hyperostoses  of  external  mea- 
tus, 150 


Incision   of   membrana    tym- 

pani,  189,  191,  342 
Incisura  intertragica,  19 
Incus,  29,  34,  35 
Infarctions  due  to  sinus  throm- 
bosis, 444 
Inflation,    forcible,    danger    of 

rupture  of  drumhead  from,  88 
Influenza  a  cause  of  mastoid 

disease,  341,  484 
Ingrowing    hairs    in    external 

meatus,  148 
Injuries  of  auricle,  105 

of  membrana  tympani,  155 
as  a  result  of  war,  159, 
160 
Inoculation  experiment,  physio- 

lo^cal,  564 
Inspissated  cerumen,  138 
Instruction   and   education   of 

deaf-mutes,  556 
Instruments,  mastoid,  376,  377 
Internal  ear,  46 

anatomy  of,  46,  487 

jugular  vein,  excision  of,  467, 
468 
ligation  of,  455,  466,  468 
thrombosis,  467,  468 
Intracranial  complications,  404 

leucocytosis  m,  421 
Intravenous  injection  of  normal 

saline    solution  (Hare),  472, 

474 
Iodoform  gauze  as  a  dressing  in 

mastoid  disease,  385 


Jacobson's  nerve,  38 
Jansen's  mastoid  retractor,  379 


Jones'  chart,  513 
Jugular   bulb,  accidental  inci- 
sion of,  192 
t        primary  phlebitis  of,  470 
papillitis  in,  471 
thrombosis  of,  470 
fossa,  31,  325 
error  in  development  of,  333 


Keloid  of  auricle,  118 

Kemig's  sign,  475 

Klebs-Lofner  bacillus  in  middle- 
ear  disease,  354 

Knife  for  incising  membrana 
tympani  and  for  dividing  ad- 
hesions, 189 

Knight  forceps,  202 

Komg  rods,  95 


Labium  tympanicum,  53 

vestibulare,  53 
Labyrinth,  48 
anemia  of,  532 
anatomy  ''and   physiology  of 

55,  487 
blood-supply  of,  58 
concussion  of,  due  to  injury, 

157-159 
disease  of,  due  to  action  of 

drugs,  547 
examination  of,  493 
hemorrhage  into,  532 
hypenemia  of,  530 
inflammation  of,  534 
suppurative,  485 
etiology  of,  501 
pathology  of,  502 
symptoms  of,  503 
membranous,  56 
operation  on,  485,  508-511, 

541,  542 
pressure,  increased,  532 
syphilis  of,  543 
talx?s  of,  550 
Labyrinthine    disease    due    to 
action  of  drugs,  526 
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Labyrinthine    disease    due   to 
pathogenic    microorganisms, 
526,  527 
Labyrinthitis,  acute  diffuse,  503 
chronic  diffuse,  504 
paralabyrinthitis  with  fistula, 
505 
without  fistula,  506 
treatment  of,  506 
La  Force  adenatome,  203, 204 
Lamina  spiralis,  52 
membranous,  52 
osseous,  52 
Laminated  epithelial    plugs  or 

keratosis  obturans,  139 
Leiter  coil,  359 
Leptomeningitis,  474 

acute,   due   to   cerebral   ab- 
scess, 428 
purulent,  474 
diagnosis  of,  475 
examination     of    cerebro- 
spinal fluid  in,  480 
lumbar  puncture  in,  483 
prognosis  of,  482 
symptoms  of,  475 
temperature  chart,  481 
treatment  of,  482-485 
serous,  474 
Leucocytosis,  421,  426 
Levator  palati  muscle,  41 
Ligamentum  spirale,  53 
Ligation  of  internal  carotid  ar- 
tery for  tinnitus,  245 
jugular  vein,  449,  452,  455, 
468-470 
Lobule,  18 

cleft,  due  to  wearing  brass 
earrings,  107 
Lucac's    glass    tip    for    aural 
douche,  188 
pressure  probe,  245 
Lumbar  puncture,  477-479,  541 
Lupus  of  auricle,  118 
Luschka's  tonsil,  196 
Lymphatics  of  scalp,  440 

M 

Macew^en's  burrs,  380 
MacKenty  operation  for  devi- 
ated septum,  221 


Mackenzie's  bull's-eye  lens  and 
reflector,  65 
tonsillotome,  209 
Macula  acustica,  57 
Malformations  of  auricle,  102 

of  external  auditory  canal,  123 
Malignant    disease,     cause    of 
acute  purulent  otitis  media, 
182 
Malleus,  28,  33,  34 
excision  of  handle  of,  252 
fractiu-e  of  handle  of,  161 
short  process  of,  28,  75 
Massage,  vibratory,  243-245 

Hommel's,  244 
Masseur,  76 

Mastoid  abscess   in    children, 
351 
antrum,  33,  324^  335 
cells,  inflammation  of,  acute, 
due  to  acute  sup- 
purative otitis  me- 
dia, 340 
causes  of,  340 
course  of,  350 
indications  for  oper- 
ation, 370 
microorganisms    in, 

353,  357 
prognosis  of,  357 
symptoms  of,  341 

unusual,  345,  365 
treatment  of,  358 
primary   acute   inflamma- 
tion of,  338 
causes  of,  338 
differential     diagnosis 

of,  339 
prognosis  of,  339 
symptoms  of,  339 
treatment  of,  340 
disease,  blood-clot  in,  386 
due  to  chronic  purulent 
otitis  media,  388 
causes  of,  389 
diagnosis  of,  391 
prognosis  of,  391 
s>Tnptoms  of,  389 
treatment  of,  391 
complicated    by    diabetes, 
393 
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Mastoid  disease,  danger  of  in- 
jury to  middle  ear  wall 
in,  393 
from  use  of  blisters  in, 
360 
diagnostic    symptoms    of, 

343 
due  to  exanthematous  dis- 
eases, 361 
due  to  removal  of  adenoid 

growths,  195,  367 
due  to  teething,  367 
early  operation  in,  350 
facial  paralysis  in,  350 
following  excision  of  ade- 
noids, 195 
free  incision  of  drumhead 

in,  358,  361 
iodoform  gauze  dressing  in, 

384 
microorganisms  in,  349, 353 
prognosis  of,  357 
secondary  operation  in, 
386 
instruments,  376,  377 
operation,  373 
indications  for,  370 
lines  of  incision  in,  375 
mastoid  exposed,  379 
preparation  of  patient  for, 

373 
radical,   author's   method, 
400 
operations,  injury  to  dura  in, 
382 
to  external  semicircular 

canal,  382 
to  facial  nerve,  382 
to  sigmoid  sinus  in,  382 
osteotome,  Citelli's,  290 
periosteum  inflammation  of, 
primary,  336 
causes  of,  336 
symptoms  of,  336 
treatment  of,  336 

by  artificial  leech,  338 
bv  Leiter  coil,  338 
process,  42.  323 

acute  inflammation  of,  340 
anatomv  of.  323 
in  children,  323 


Mastoid  process,  blood -supply 
of,  328 
danger  of  delay  in  opera- 
tions on,  370 
diploetic  variety  of,  43,  332 
diseases  of,  323 
osteosclerosis  of,  394 
pneumatic-diploetic  variety 
of,  43,  331 
varieties  of,  43,  331 
sclerosed,  393 

treatment  of,  393 
sequestra  from,  320,  321 
tip,   tenderness  on  pressure 

over,  372 
vein,  328,  439 
Mastoiditis  externa,  336 
Masto-squamosal  suture,  351 
Mathieu  tonsillotome,  209 
Meatus,  external,  adhesions  of, 
149 
blood-supply  of,  24 
contractions  of,  149 
exostoses  in,  149,  151 
hyperostoses  in,  150 
ingrowing  hairs  in,  149 
isthmus  of,  26 
nervous     distribution     of, 

25 
or  external  auditory  canal, 

21 
osseous,  22 

sarcoma  attached  to,  303 
Membrana  basilaris,  54,  55 
flaccida,  30 
reticularis,  56 
tectoria,  5i3 

tympani,  28,  74  ♦ 

anterior  folds  of.  75 
artificial,  292,  293 
opening  in,  252 
flaccida,  or  Shrapnell's 

membrane,  30,  75 
injuries  of,  155,  156 
diagnosis  of,  157 
prognosis  of,  157 
treatment  of,  160 
normal,  28 
excision  of,  255 
injuries  of,  155 
posterior  fold  of,  30,  75 
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Mcmbrana    tympani,   progres- 
sive  growth  oif  dermoid 
la^er  of,  259 
section  of  posterior  fold  of, 
253 
vibrans,  75 
Membrane  of  Corti,  or  mem- 
brana  tectoria,  53 
of  Kolliker,  56 
of  Reissner,  53 
Membranous  labyrinth,  56 
M^nidre's  disease,  535 
causes  of,  535 
prognosis  of,  537 
symptoms  of,  535 
syndrome  of,  539 
treatment  of,  537 
Meningitis,  circumscribed,  412 
due  to  mastoiditis  in  measles, 
358 
to    use    of    primary    skin 
grafts,  403 
fatal,  case  of,  426 
lepto-,  474 
serous,  474 
Method  of  closing  perforations 
in  drumhead,  295 
of    incising    the    drumhead 

when  bulging,  189 
of  preparing  smears,  562 
Methods  of  examination  of  the 

ear,  62 
Meyer's  annular  knife  for  exci- 
sion of  adenoid  growths,  201 
Michel  clamps,  3^ 

forccp  for,  384,  385 
Michel-Wagener    forceps    and 
clamps  for  controlling  ton- 
sillar hemorrhage,  214 
Microorganisms  in  acute  puru- 
lent otitis  media,  188 
Microtia,  103 
Middle  ear,  26 

diseases   and    injuries   of, 

154 
granulations  and  polypi  of, 

302 
paths  of  infection  of,  326 
tul)erciilo8is  of,  272 
Molluscum  fibrosum  of  auricle, 
118 


Mosher's  mastoid  transillumi- 
nator,  344 
wire-gauze  drain,  436 
Mouth-breathing  due  to   ade- 
noids, 197 
Mucous  pol3rpi  of  middle  ear, 

303 
Mumps,  543 

Muscle,  attollens  aurem,  19 
attrahens  aurem,  19 
of  auricle,  19 
levator  palati,  41 
retrahens  aurem,  20 
stapedius,  37 
tensor  palati,  41 
tympani,  33,  37 
Myringitis,  acute,  154 
symptoms  of,  154 
treatment  of,  155 
chronic,  155 
symptoms  of,  155 
treatment  of,  155 
Myicofibroma  of  auricle,  118 
Myxomata,  305 


N 


Nasal  passages,  appearance  of 
normal,  77 
diseases  of,  194 
septum,  cartilaginous,  devia- 
tion, of,  215 
diagnosis  of,  216 
submucous  resection  of, 

217 
symptoms  of,  215 
treatment  of,  217 
specula,  78,  219 
NasopharjTigoscope,  200 
Nasopharynx,  77 
ap|)earancc  of  normal,  78 
digital  examination  of,  198 
Nerve,  auditory,  59 
chorda  tympani,  35 
facial,  45 
Jacobson's,  38 
supply  of  auricle,  25 
of  external  meatus,  25 
of  tympanum,  38 
Nerve-deafness,  525 
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Neumann's  metal  syringe,  141 

operation,  508 
Neurootology,  512 
New  growths  affecting  the  inner 

ear,  550 
Normal  saline  solution,  intra- 
venous injection  of,  472 
Nystagmus,  491,  495 
in  acute  diffuse  labyrinthitis, 

503 
after  turning,  517 
in  caloric  test,  496,  520 
in  cases  of  cerebellar  abscess, 

420 
in  chronic  diffuse  labyrinthitis, 

505 
direction  of,  in  rotatory,  491 

in  vertical,  491 
in  paralabyrinthitis  with  fis- 
tula, 505 
in  rotation  test,  497-501 
spontaneous,  514 
in  tests  for  aviation  service, 

621 
vestibular,  491 

vestibulo-ocular    tract    con- 
cerned in,  489 


Osseous  erosion  of  tympanic 
roof,  405 
meatus,  22 
Ossicles,  or  ossicula,  34 

excision  of,  254,  255,  287 
Ossiculectomy,  287 

local  ansBsthesia  in,  287 
Ossification  of  auricle,  118 
Osteomyelitis  of  the  temporal 
bone,  368 
glycosuria  as  a  complica- 
tion of,  370 
Osteosclerosis  of  mastoid  pro- 
cess, 394 
Otalgia,  261 
Othfiematoma,  107 
Otitis     externa     circumscripta 
acuta,  127 
causes  of,  127 
diagnosis  of,  128 


Otitis    externa     circumscripta 
acuta,  symptoms  of, 
127 
treatment  of,  129 
crouposa,  132 
diffusa  acuta.  124 
causes  of,  124 
symptoms  of,  124 
treatment  of,  126 
chronica,  125 
diphtheritica,  132 
hsemorrha^ca,  131 
interna  or  mflammation  of 
labjrrinth,  534 
causes  of,  534 
diagnosis  of,  534 
media  acuta,  or  acute  inflam- 
mation of  middle  ear,  161 
acute  catarrhal,  161 

purulent,  172 
catarrhalis  acuta,  161 

appearance    of   mem- 
brana   tympani   in, 
161,  162,  164 
causation  of,  162 
symptoms  of,  163 
treatment  of,  166 
chronica,  223 
exudative  variety  of, 

226 
sclerotic  variety  of,  227 
adhesions  in,  224 
anchylosis  of  os- 
sicles in,  225 
appearances       of 
membrana  tym- 
pani in,  230 
atrophic    changes 
of  drumhead  in, 
231 
causes  of,  229 
diagnosis  of,  235 
heredity  in,  229 
prognosis  of,  235 
symptoms  of,  232 
treatment  of,  238 
operative,  251 
subacuta,  168 
prognosis  of,  170 
symptoms  of,  170 
treatment  of,  170 
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Otitis  media,  chronic  catarrhal, 
223 
purulent,  263 
purulenta  acuta,  172 

appearance    of    mem- 
brana  tympani    in, 
175 
complications  of,  178 
course  of,  178 
diagnosis  of,  181 
etiology  of,  173 
free  incision  in,  189 
kidney    disease   as    a 
complication  of,  449 
microorgani  s  m  s     in, 

188 
pathology  of,  172 
permanent       disturb- 
ances of  hearing  in, 
179 
pro^osis  of,  183 
pyehtis  as  a  coiLplica- 

tion  of,  454-456 
symptoms  of,  177 
treatment  of,  185 
use  of  powders  in,  192 
chronica,  263 
anatomical       appear- 
ances of,  264 
appearances  of  exter- 
nal  auditory   canal 
in,  267 
attention    to    general 

health  in.  291 
character  of  discharge 

in,  267 
diagnosis  of,  271 
of  membrana  tympani 

in,  268 
optic  neuritis  in,  266 
perforation  in  Shrap- 
nell's  membrane  in, 
269 
prognosis  of,  272 
symptoms  of,  265 

unfavorable  of,  272 
treatment  of,  276 
by  autogenous  vac- 
cines, 280,  281 
by  Blake's  middle- 
ear  syringe,  284 


Otitis  media,  purulenta  chron- 
ica, treatment  of, 
by  caustic  appli- 
cations, 282 
by  excision  of  cari- 
ous ossicles,  286 
by    Hewitt's   appa- 
ratus, 285 
by    installation    of 
alcohol,  279 
of  astringent  so- 
lutions, 278 
by    insufflation    of 

powders,  278 
by  sharp  spoons,  283 
by  syringing  through 
Eustachian   tul^, 
277 
by  wick  method,  282 
residua,  271 
Otoliths,  37 
Otomycosis,  134 

aspergillus  fiavus,  134 
fumigatus^  134 
niger  or  nigricans,  134 
etiology  of,  134 
symptoms  of,  134 
treatment  of,  136 
Otophone,  560 
Otosclerosis,  226 
causes  of,  227 
pathology  of,  229 
prognosis  of,  228 
symptoms  oif,  227 
treatment  of,  228 
Overpointing,  419 


Pachymeningitis,  external,  404 
Papilloma  of  external  auditory 

canal,  137 
Paracusis  Willisiana,  233 
Parietal  clot,  443 
Parotiditis  due  to  inflammation 

of  external  meatus,  324 
Past-pointing,  515 

after  turning,  518 

in  caloric  test,  52Q 
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Past-pointing    in    examination 

for  aviation  service,  522 
Percussion  hammer,  90 
Perichondritis  auricute,  109 
appearances  of,  109 
deformity   resulting   from, 

109 
treatment  of,  110 
Perilymph,  56 
PetrosoHsquamosal  suture,   30, 

387,405 
Pharynx,  appearance  of  normal, 

77 
Phlebitis,    primary,  of   jugular 

bulb,  470 
Physiology  of  hearing,  60 
Physiological    inoculation    ex- 
periment, 564 
Plexus,  tympanic,  38 
Pneumococci  as  cause  of  mas- 
toid disease,  463 
Pneumonia  a  complication  of 

mastoid  disease,  362 
Pointing,  spontaneous,  516 
Politzcr  8  acoumeter,  89 
artificial  membrana  tympani, 

292 
bag,  83 
eyelet,  253 
forceps,  288 
head-mirror,  65 
method  of  inflation  of  mid- 
dle ear,  81,  82 
of    removing    fluid    from 
tympanum,  171 
pjeriosteal  knife,  378 
ring-knife,  309 
sharp  spoons,  283 
si)eculum,  70 
PolyoMa,  100,  101 

oixTation  for,  102 
Polypi    of    external    auditory 
canal,  136 
of  middle  ear,  302 
prognosis  of,  308 
symptoms  of,  30() 
treatment  of,  308,  311 
Porrigo   contagiosa   of  auricle, 

118 
Primary  skin  grafts,  403 

dangers  of  using,  403 


Processus  cochleariformis,  36 
Prominentia  spiralis,  53 
Promontory,  32 
Prussak's  space,  35,  36 
Pyaemia,  523 

causes  of,  523  \ 

symptoms  of,  524 
PyeUtis,  a  complication  of  acute 

purulent  otitis  media,  455, 456 
Pyramid,  32 


K 


Rarefacteur,   or  masseur  of 

Delstanche,  243 
Recuml>ent  method  of  removing 

adenoids,  201 
Ileid's  l)ase  hne,  418 
Reissner,  membrane  of,  53 
Report  of  case  of  sinus  throm- 
bosis in  child,  448 
Retrahens  aurem  muscle,  20 
Revolving  chair,  Bdrdny,  517 

Jones,  497 
Rhinoscopy,  mirror  for,  79 
Rhodes'  auoiphone,  560 
Rhomberg's  test,  516 
Rinn^'s  test,  95 
Rivinian  segment,  22 
Rongeur  forceps,  377,  438 
Rotation  test  for  nystagmus,  497 


S 


Saccule,  57 

Saline  solution,  normal,  472 

Salvarsan  in  labyrinthine  dis- 
eases, 546,  547 

Scala  media,  51,  52 
tympani,  52 
vestibuli,  52 

Scarificator,  186 

Schoonmaker  head-light,  66 

Schwabach's  test,  96 

Schwartze's  chisels  and  gouges, 
376 

Schwartze-Stacke  operation,398 
author's  modification  of, 400 
illustrations  of,  401 
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Schwartze  -  Stacke    operation, 

Thiersch  grafts  in,  403 
Sebaceous  cyst  of  auricle,  119 

tumors  of  auricle,  138 
Seborrhoea  of  external  auditory 

canal,  138 
Semicircular  canals,  49,  56 

fimctions  of,  61 
Septicaemia,  523 
causes  of,  523 
symptoms  of,  524 
Sero-mucous  catarrh,  169 
prognosis  of,  170 
sjrmptoms  of,  170 
treatment  of,  170 
Serum  therapy  in  cerebro-spinal 

meningitis,  484 
Sharp  curettes,  309 

spoons,  377 
Shnipnell's  membrane,  30,  75 

perforation  in,  269,  271 
Siegle's    pneumatic    speculum, 

76,  77,  243 
Sigmoid  groove,  inadvertent  ex- 
posure of,  383 
knee  or  anterior  convexity 
of,  439 
sinus,  45,  393,  404, 439 
Sinus  thrombosis  due  to  acute 
otitis  media,  448 
re-establishment  of  blood 

current  in,  469 
time  to  operate  in,  460 
Sinuses,  cerebral  veins,  441 
Skiagraphy,  352 
Sluder  method  of  excising  ton- 
sils, 212 
Smears,  method  of  preparing, 

562 
Soft  rubber  bulb  syringe,  142 
Sound-conducting  apparatus,  17 
Sound-perceiving  apparatus,  17 
diseases  of,  525 
epidemic    cerebrospinal 
meningitis  in,  526 
Specula,  aural,  69,  70 
nasal,  78,  219 
operating,  73 
Spina  suprameatum,  45 
Spinal  fluid,  examination  of,  478 
Sprague's  ice-bag,  364 


Stacke  operation,  394 

moomcations  of,  398 
Stapedectomy,  256,  258 
alarming   symptoms   follow- 
ing, 258 
Stapedius  muscle,  37 
Stapes,  34,  225 

excision  of,  256 
Static  labyrinthitis,  60,  490 

exammation  of,  494 
Sterilizer,  374 

Stoker's  ozone  apparatus.  239 
Streptococci  in  brain  abscess, 
443 
in  sinus  thrombosis,  451 
Streptococcus   mucosus  capeu- 

latus,  cases  of,  356 
Stria  vascularis,  53 
Stylo-mastoid  foramen,  32 
Submucous  resection  for  devi- 
ated nasal  septiun,  217-221 
Sulcus  spiralis  extemus,  53 
intemus,  53 
tympanicus,  28 
Suppiu*ativc    inflammation    of 
labyrinth,  485-520 
etiology,  501 
operations  for,  486,  487, 

507,508 
symptoms  of,  503 
leptomeningitis  due  to  osse- 
ous erosion,  405 
Suture,  petroso-equamosal,  30 
Symptoms  of  M6ni^re*s  disease 
due  to  middle-ear  disease,  533 
Syphilis  of  auricle,  121 
of  external  auditory  canal,  133 
of  labjrrinth,  543 
diagnosis  of,  545 
prognosis  of,  546 
symptoms  of,  544 
treatment  of,  546 
Syphihtic  diseases  of  auricle,  121 
Syringe,  glass,  author's,  141 
metal,  141 
soft  rubber  bulb,  142 


Teething  a  cause  of  acute  pur- 
ulent otitis  media,  180 
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Tegmen  tympani,  defects  in,  326 
Temperature   chart,  brain  ab- 
scess, 413,  416 
mastoiditis,   acute,   of    both 
sides,  348 
complicated   by   pye- 
litis, 456 
erysipelas  and,  464 
intestinal  catarrh  and, 

346 
pneumonia  and,  362, 
363 
sharp  rise  in  temperatiire 
after  operation  in  in- 
fant, 366,  367 
otitis  media  purulenta  acuta 

and  pyelitis,  453 
sinus  thrombosis,  leptomenin- 
gitis, 481 
thrombosis  of  sigmoid  'sinus, 
447 
Temporal  bone  at  birth,  24 
caries  of,  314 
cholesteatoma  of,  298 
diagnosis  of,  300 
pathology  of,  299 
symptoms  of,  299 
treatment  of,  300 
development  of,  323 
maUgnant  growth  of,  182 
necrosis  of,  314 
causes  of,  314 
frequency     of    involve- 
ment of  different  por- 
tions, 352 
prognosis  of,  319 
symptoms  of,  318 
treatment  of,  319 
Temporo-sphenoidal   abscess, 
411-417 
causes  of,  410 
temperature  chart  of,  413 
prognosis  of,  428 
symptoms  of,  413 
treatment  of,  431 
Tenotomy   of  tensor  tympani 

muscle,  254 
Tensor  palati  muscle,  42 
tympani  muscle,  33,  36 
Tests  for  hearing,  89 
caloric,  496,  520 


Tests  for  hearing,  fistula,  501 
required  byJU.  S.  Govern- 
ment in  aviation  service, 
521 
Romberg,  516 
rotation,  497 
turning,  516 
Thiersch  ^ts,  403 
Thrombo^  of  sigmoid  and  other 
sinuses,  423 
course  of,  443 
diagnosis  of,  457 
method  of  operation, 

465 
pathology  of,  406,  442 
primary,     of    jugular 

bulb,  470 
prognosis  of,  465 
symptoms  of,  445 
tune  to  operate,  460 
treatment  of,  465 
types  of,  440 
Thrombus,  440 
of  internal  jugular  vein,  443, 

468 
primary  or  marasmic,  440 

causation  of,  440 
secondary  or  infective,  442 
causes  of,  442 
microorganisms  in,  442 
treatment  of,  468 
Tinea  tonsurans  of  auricle,  1 18 
Tinnitus  aurium,  ligation  of  in- 
ternal    carotid    artery    for, 
245 
Tonsillectomy,  209 
technique  of,  210 
Tonsils,  enlarged,  207 
causes  of,  207 
symptoms  of,  208 
treatment  of,  208 
excision  of,  hemorrhage  from, 
212 
by  Sluder  method,  212 
Toxic  effects  of  iodoform  gauze, 

436 
ToynlxHi's  artificial  membrane, 

292 
Tragus.  19 

Transillumination    of    mastoid 
cells,  344 
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Treatment    of    acute    circum- 
scribed inflammation  of 
external  auditory  canal, 
129 
diffuse  inflammation  of  ex- 
ternal auditory  canal,  126 
inflammation    of    mastoid 
cells  occurring  in  connec- 
tion with  acute  purulent 
otitis  media,  340 
of  adenoid  growths,  200 
of  adhesions  and  contractions 

of  external  meatus,  151 
of  ansemia  of  labyrinth,  532 
of  brain  abscess,  431 
of  caries  and  necrosis  of  tem- 
poral bone,  319 
of  cerebellar  abscess,  431 
of  cerumen    inspissatum,  or 

inspissated  cerumen,  138 
of  cholesteatoma  of  temporal 

bone,  300 
of  deaf-mutism,  555 
of  dermatitis  of  auricle.  111 
of  deviation  of  cartilaginous 

nasal  septum,  217 
of  disease  of  middle  and  inter- 
nal ear  due  to  mumps,  543 
of  eczema  of  auricle,  1 16 
of  enlarged  tonsils,  208 
of  erysipelas  of  auricle,  113 
of  exostoses  of  external  mea- 
tus, 152 
of  extradural  abscess,  409 
of  facial  paralysis  due  to  caries 

of  temporal  bone,  321 
of  fibroma  of  auricle,  119 
of  foreign  t)odies  in  ear,  145 
of  frost-bit€  of  auricle,  114 
of   furunculosis    of    external 

auditory  canal,  129 
of  granulations  of  middle  ear, 

308 
of  ha»matoma  auris  or  othse- 

matoma,  107 
of  hyponrmia  of  auricle.  111 

of  labyrinth,  531 
of  incrojised  pressure  of  laby- 
rinthine fluid,  532 
of  injuries  of  membrana  tym- 
pani,  160 


Treatment  of  leptomeningitis, 
482 
of  mastoid  disease  in  connec- 
tion with  chronic  purulent 
otitis  media,  391 
of  M6ni6re's  disease,  537 
of  myringitis,  acute,  155 

chronic,  155 
of  narrowing  and  stricture  of 

Eustachian  tube,  249 
of  otitis  externa  circumscripta 
acuta,  129 
diffusa  acuta,  126 
media  catarrhalis  acuta,  166 
chronica,  238 
subacuta,  170 
purulenta  acuta,  185 
chronica,  276 
of  otomycosis,  436 
of  perforation  of  drumhead, 
295 
in  Shrapnell's  membrane, 
283 
of    perichondritis    auriculae, 

109 
of  polypi  of  middle  ear,  311, 

314 
of  primary  acute  inflamma- 
tion of  mastoid  ceUs,  340 
inflammation    of    mastoid 
periosteum,  338 
of  sclerosed  mastoid  process, 

394 
of  sebaceous  cyst  of  auricle, 

119 
of  sero-mucous  catarrh,  170 
of  syphilis  of  labyrinth,  543 
of    t«mporo-sphenoidal    ab- 
scess, 431 
of  thrombosis  of  sigmoid  and 

other  sinuses,  465 
of  tumors  of  auricle,  1 19 
Trephining  for  abscess  in  tem- 
poro-ephenoidal  lobe,  433 
for  cerebellar  abscess,  437 
Trichloracetic  acid,  use  of.  to 
close    perforation    in    mem- 
brana tympani,  296 
Tubal  catarrh,  169 
Tuberculosis  of  mastoid,  338 
of  middle  ear,  272,  276 
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Tumors  of  auricle,  118 
sebaceous,  of  external  audi- 
tory canal,  138 
Tuning-fork,  Blake's,  94 
Tuning-forks  for  testing  hear- 
ing distance,  93 
Hartmann's  series,  92, 93 

96 
Politzer's  low  fork,  92 
Turning  test,  516 
Tympanic  cavity,  27 

cholesteatoma  in,  298 
diagnosis  of,  300 
symptoms  of,  299 
treatment  of,  300 
epithelial  masses  in,  298 
plexus,  38 
polypi  in,  303 
Tympanotomy,    exploratory, 

259 
Tympanum,  27 
blood-suppljr  of,  37 
commumcations  of,  326 
description  of,  27 
nervous  distribution  of,  38 


Umbo,  28,  74 

Urates,  deposition  of,  in  auricle, 

118 
IJrbantschitsch's  brain  knife,434 
Utricle,  57 


Vaccines,  113,  130,  281 
Valsalvian  method  of  inflation 

of  middle  ear,  80 
Veins  and  sinuses,  cerebral,  441 
Vertigo  in  acute  diffuse  laby- 
rinthitis, 503 

after  turning,  518 

in  anaemia  of  labyrinth,  532 

in  caloric  test,  496 

in  ccrel^ellar  abscess,  417-419, 
429 


Vertigo  from  increased  pressure 
of  fluid,  533 
in  herpes  zoster,  118 
in  hyperaemia  of  labyrinth, 

531 
labyrinthine,  491,  493,  539 
in  M^ni^re's  disease,  538-543 
in  neurootology,  512 
in  otitis  interna,  535 
in  sinus  thrombosis,  447 
spontaneous,  515 
in  suppurative  inflammation 

of  labyrinth,  486 
vestibulo  -  cerebello  -  cerebral 
tract  res|>onsible  for,  489 
Vestibule,  48 

Vicarious  menstruation,  149 
von  Pirquet  test,  545 


W 

Wappler  controller,  66 
auroscope,  68,  69 

Wassermann's  test,  545 

Watch  for  testing  hearing  dis- 
tance, 89 

Weber's  tcst>  96 

WTiite  er>'sipelas  of  scalp  a 
complication  of  mastoid  dis- 
ease, 369 

Whiting's  encephaloscopc,  435 


Yearsley's      artificial 
brana  tympani,  292 


mem- 


ZoNA  arcuata,  54,  55 
Zygomatic  cells,  384 

importance    of    removing, 
383 
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